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CHAPTER I:

INTRODUCTION AND OVERVIEW

In June, 1964 the Center for the Study of Medical Education at

the University of Illinois College of Medicine embarked on a four-

year joint study with the American Board of Orthopaedic Surgery in

an attempt to develop improved methods of assessing competence in

the field of orthopaedic surgery. The study was supported by the

Bureau of State Services of the Public Health Service as one

approach to obtaining better utilization of health manpower by
means of increased flexibility and efficiency in the training of

health professionals.

The followins were deemed essential to the accomplishment

of this goal:

1. Precise identification of the components of professional

competence in the field

2. Development of valid and reliable technique of assessing

these components of competence

3. Identification of variations in the patterns of competence

and differential rates in their achievement associated with
variations in training programs

Consequently, the first stage of the investigation was devoted

to a critical incident study3-of the essential performance requirements

for orthopaedic surgeons. The resulting definition of competence
included 9 major categories (such as "Skill in Gathering Clinical
Information," "Competence in Developing a Diagnosis," and "Effectiveness

of Physician-Patient Relationship") and 94 subcategories of behavior?*

This definition of competence served to direct all subsequent stages

of the study.

At the same time that the critical incident study was being

conducted a task force of orthopaedic surgeons under the direction

of the Center staff analyzed the behaviors sampled by the written
examinations currently in use by the Board md concluded that
most questions required primarily the ability to recall isolated

fragments of information. Analogous observational study of the
oral examinations yielded similar results.

The next stage of the study was therefore devoted to the

improvement of conventional techniques and to the development

* See Chapter II and Appendix 1.
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of new ones designed to assess the other components of competence
identified in the critical incident study. During this period
therefore, in addition to improving the quality of multiple choice
exercises, the following new techniques were developed:

I. Written simulation exercises

2. . Oral simulation exercises
techniques

ea,

3. Oral exercises testing complex cognitive abilities

4. Rating forms for evaluating habitual performance

5. Rating forms for evaluating specific abilities in
single observations

To study the validity and reliability of these techniques
several forms of these examinations were developed and admin-
istered to the following populations of examinees:

1. A final orthopaedic certification examination (OCE) was
administered to 4 populations composed of candidates
for certification who had completed their residency
and were currently in orthopaedic practice;

2. A prerequisite certifying examination (OCE - -I) was
administered to 2 populations composed of candidates
for certification who were in their last year of
residency training;

3. An In -- Training Examination (ITE) was administered by the
American Academy of Orthopaedic Surgeons, for diagnostic
purposes to 3 populations composed of virtually all

residents .currently in training;

4. The written simulation exercises from one of the final
orthopaedic certification examinations (OCE) was ad
ministered for experimental purposes to all Board
examiners.

The following forms of the above listed examinations were
analyzed to obtain reliability and validity data on both the
new and the more conventional techniques:

The January 1965, 1965, 1967 and 1968 final Orthopaedic
Certification Exam!.nar.ions; the May 1 )65 and i96b prerequisite

-- Certification Examinationsl; and the November 1965, 1966 and
1967 In-Training Examinations.
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The reliability of the written forms was assessed by analysis
of internal consistency; the reliability of the orals was assessed

by analysis of inter-rater agreement and by correlation of alternate
forms; the reliability of ratings of habitual performance was
assessed by analysis of interrater agreement.

The content validity of the examinations was assessed by

process analysis...) Their construct validity was assessed by
testing hypotheses regarding the relationship between performance

on the examination and such factors as age, experience, and
practice settings; additional data on construct' validity was
obtained from various correlational and factor analytic studies.

Concurrent validity of the tests was assessed by correlational
and multiple regression analysis of the relationships between

test scores and supervisor's ratings. Predictive validity of
the examinations is to be assessed in a 10-year follow-up study.*

The detailed results of these analyses are discussed in

Chapters IV through X below; however, the initial findings can

be briefly summarized as follows:

1. Numerous skills and abilities are requisite to competence
in orthopaedic surgery and the correlation between certain
of them is relatively low, e.g., "Surgical Skill" versus

"Ability to Relate to Patients."

2. Each of the new evaluation techniques (as listed earlier)

appears to measure certain independent aspects of
competence not assessed by other techniques.

3. These newer and more complex techniques tend to be less

reliable than conventional "objective" (ie., multiple
choice) techniques primarily because fewer inde-
pendent samples of behavior can be obtained in a given
time; however, they are considerably more reliable
than techniques which depend upon ratings (either of

habitual behavior cr of single incidents), and their
reliability can be increased by pooling response
data from a number of techniques and from repeti-
tions of one technique to arrive at a composite score.

4. The concurrent validity of this composite score appears
to be substantially higher than that of scores obtained
from conventional techniques of testing and of pooling
response data.

* See Chapter XII and Appendix 30



On the basis of these results the study staff recommended restruc-
turing the entire certification procedure. These recommendations and
the supporting data were reviewed by a group of special Task Forces
appointed by the Board. The consequent modifications in the certi-
fication procedures, as adopted by the Board, were first fully
tmplemented in the January, 1968 Final Certification Examination.
Table 1 summarizes the differences between that examination and the
one administered in 1964, the year just priur to the initiation of
the Orthopaedic Training Study.

With the elaboration of a behavioral definition of competence in
orthopaedic surgery, the Development of more valid and reliable tech-
niques for assessing these competencies and the incorporation of these
techniques in an integrated certification system, it has now become
possible to identify more precisely the relationship between variations
in training prograMs and differential raters and patterns of achievement.
The present study, therefore, serves both as one type of model for
professional self study and as the indispensable prerequisite for a
further study of methods of increasing the efficiency and effectiveness
of training in this specialty. The first section of the present study
report is devoted to a discussion of the rationale and findings of the
prior analyses required in the development of new methods of evaluating
professional competence in this specialty; the second section contains
a description of each new assessment technique developed during this
study, the methods employed in analyzing the validity and reliability
of each, and the findings from each such analysis; the third section
summarizes the methods used in implementing new certification proce-
dures based on the research findings, and the outlined plans for
subsequent study.

1 John C. Flanagan, "The Critical Incident Technique," Psycholgaical
Bulletin. July, 1954. Vol. 51, No. 4, pp. 327-358.

2 J. Michael Blum and Robert Fitzpatrick, Critical Performance
Requirements for Orthopaedic Surgery (2 volumes) Pittsburgh, Pa.
American Institutes for Research, 1965.

Christine McGuire, "A Process Approach to the Construction and
Analysis of Medical Examinations," The Journal of Medical
Education, Vol. 38, No. 7, July, 1963.
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TABLE 1: TWO SYSTEMS OF BOARD CERTIFICATION

Aspcct

Requirements
for
eligibility

January 1964 January

Completion of an approved
residency

Completion of two years of
practice or its equivalent

Satisfactory completion of
Part I examination taken at
end of residency

Letters of recommendation
from chief of service and
current colleagues

Same as 1964

Completion of one year of
practice on its equivalent

Requirement eliminated

Same as 1964 plus submission
of standardized Candidate
Rating Form by training chiefs

Method of
reparation
exam-
ation

11111110111114111.1141.110111MMIIIMI.111

Various subject matter parts
of the written assigned to
different members of the
Examination Committee for
development; All materials
reviewed by entire Committee
in 2-3 day meeting.

.....m.....

Detailed set of specifications
with respect to content
and process, established by the
Examination Committee and
approved by Board; Prepara-
tion of materials (both
written and oral) to meet
these specifications assigned
to various task forces; Preli-
minary form of written test
administered to entire Board;
data from this initial try out
reviewed by Examination
Committee as basis for composing
test in final form; All materials
reviewed by Examination
Committee
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TABLE 1: (Cont' d)

Aspect. January 1964

Standards
for
Certification

Oral: 75 or better on
every oral

Written: Not lower than
one standard deviation
below the mean of a sub-
group composed of all
graduates of U.S.
medical schools who had
no previous failures on
the Board Examination.

January 1968

Lchievement of the pre-
established "minimum passing
level "on the weighted total
score and on the Recall and
Problem-Solving factors; and
achievement of 'marginal
level" on at least 2 of the
4 factors including either
the Recall OR Problem-
Solving factor.

M,.. VAN.MV*0 T/.,010.MR...*VWM mommI

Feedback
to
Candidates

1/..../01=0=.ww.

Training of
Examiners

Scores reported as Pass-
Fail on each technique:
written or oral and,
within the orals, on
each discipline.

Scores reported as overall
Pass-Fail together with a
report of deficiency on
any factor.

,Iraaireorawnemegvroxrdarno.***,... ImY.....4mlion/...o........... lowoomo .....

Informal induction in an
apprentice-like system
with general guidelines
explained by subject
advisers in an evening
pre - session and general
postmortem by panel
advisers in an evening
post session.

Scoring of
Examination

1111111......... .

Separate scores (based on
scale of 100) derived for
the written and each oral..

Formal 1-2 day workshops on
test construction for authors
of written test.

Formal 1-2 day training
sessions on administering
and scoring oral examinations.

o0.01
One or more of the following
sub-scores derived from each
test: Recall, Observation
and Interpretation, Problem-
solving, Ability to Commu-
nicate with patients and
colleagues; these sub-scores
converted to a common 12-point
scale and combined across
tests to yield an overall
score on each factor named
above and a weighted total
score on all factors combined.
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TABLE 1: (Cont'd)

Aspect January 1964 January 1968

Method of .

preparation
of exami-
nation

Method of
Examination

Orals in specific subjects
developed by individual
examiners in accord with
general guidelines, no
prior review of these
materials

StE4ndardized cases and
'elated materials for orals
prepared by task forces and
reviewed by the Examination
Committee

2 hour multiple choice plus 2 hour multiple choice test
plus 1 hour written simulated

2 1/2 hour oral consisting of patient management problems
1/2 hour oral quiz in each of
5 subject fields: adult,
children's, trauma, anatomy
and pathology; variously
designed questions and case
materials individually pre-
pared and selected by
examiner.

Most questions in the oral
and written designed to
assess recall of
information

3 half-hour orals on patient
management problems in adult,
children's and trauma,
utilizing standardized cases
administered by trained
examiners, plus 1 half-hou,.
oral on interpretation of
X-rays and histologic
materials, using standar-
dized cases administered
by trained examiners, plus1
half-hour oral simulating
various physician-patient
and physician-colleague
encounters, utilizing
standardized case materials
administered by trained
examiners.

Most questions in both orals
and written designed to assess
skills other than recall
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CHAPTER 11

DEFINITION OF PROFESSIONAL COMPETENCE:

THE CRITICAL INCIDENT STUDY

Obtaining a meaningful statement of behavioral objectives in a
form suitable for the direction of medical education has often
proved difficult because those developed by subject matter specialists
are typically so vague (e.g., to produce physicians who are good at
critical thinking) as to provide little guidande to those respon-
sible for program planning. Secondly, the objective sought by one
instructor may not be shared by his colleagues and there is little
basis for choice between differing views.. :What is needed, therefore,,
is a list of objectives which are specific enough to use as a guide
in developing instructional programs and evaluation instruments,
and which are at the same time general enough to be acceptable to
all those responsible for the educational program. One method of
defining objectives which meets these criteria is that developed
during World War II by Flanagan and his associates in an attempt
to improve the efficiency of pilot training.1 Very briefly this
approach, known as the "Critical Incident Technique," consists
in collecting descriptions of several thousand specific incidents
involving effective or ineffective performance by individuals in
training. These incidents are reviewed and classified in empirically
derived categories that describe the essential element of behavior
that seems to account for the effective or ineffective performance.
In the present study over 1700 such incidents involving effective
and ineffective performance of orthopaedic surgeons were collected
from the almost 3,000 members of the specialty contacted during
the first year of the study. The number and sources of the
incidents collected are shown in Table 2. These were classified
into the types of Categories listed in Exhibit I. (For a complete
list of all sub-categories see Appendix 1)

The types of incidents collected and the nature of the cate-
gories derived from them are illustrated in Exhibit 11.2 From the
examples given it is obvious that the specific incidents can be
used to define the components of competence in behavioral terms.
The critical incident technique therefore provides the optimum
in specificity. Furthermore, since the categories are obtained
empirically, the technique provides a basis for consensus
concerning those aspects of professional competence that should
be evaluated. Finally, it makes explicit the categories which
qualified experts who are broadly representative of the specialty
actually use to make value judgments about performance.
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I Exhibit: I

Major Categories and Illustr.ative Sub:Catcgories Defining
Critical Performance Requirements for Orthopaedic
Surgery

1. Skill in Gathering Clinical Information
A. Eliciting Historical Information
B. Obtaining Information by Physic al Examination
C. Etc...

II. Effectiveness in Using Special Diagnostic Methods
A. Obtaining and Interpreting X-Rays
B. Obtaining Additional Information by Other Means
C. Etc...

III.. Competence in Developing a Diagnosis
A. Approaching Diagnosis Objectively
B . Recognizing Condition
C. Etc...

IV. Judgment in Deciding on Appropriate Care
A. Adapting Treatment to the Individual Case
B . Determining Extent and Immediacy of Therapy Needs
C. Etc...

V. Judgment and Skill in Implementing Treatment
A. Planning the Operation
B . Making Necessary Preparations for Operating
C. Modifying Operative Plans According to Situation
D. Etc...

V.I. Effectiveness in Treating Emergency Patients
A. Handling Patient
B . Performing Emergency Treatment
C. Etc...

VII. Competence in Providing Continuing Care
A. Attention Post-Operatively
B . Monitoring Patient's Progress
C. Etd...

VIII. Effectiveness of Physician-Patient Relationship
A. Showing Concern and Consideration
B. Relieving Anxiety of Patient and Family
C. Etc...

IX. Accepting Responsibility for Welfare of Patient
A. Accepting Responsibility for Welfare of Patient
B. Recognizing Professional Capabilities and

Limitations
C. Relating Effectively to Other Medical Persons
D. Etc



IV. Judgment in Deciding on Appropriate Care

D. Modifying operative plans according to situation

2. Improvising with implements and materials. The orthopaedists
can use materials in makeshift or innovative fashion.

EFFECTIVE

Situation: During an open reduction of a compound fractured
radius, part of the bone was so comminuted that
it could not be reapproximated so as to resto5:e
length.

Experience: This was a Board certified physician.

Action:

Why
Effective:

Took graft from pelvis and shaped it to resemble
the missing bone. Placed Rush Rod down center
of graft and replaced it in forearm.

This idea was original, not preconceived
and answered the problem at hand.

Less Accept reduction.
Effe6tive:

Effectiveness of Physician-Patient Relationship

B. Relieving anxiety of Patient and Family

2. falail2ing condition, treatment, proposals or complication._
The orthopaedist informs the patient and/or family, in terms
which they can understand, of the progress of therapy.

INEFFECTIVE

Situation: Child with Legg-Perthe's disease.

Experience: This was a Board certified physician with approxi-
mately three years of post-residency practice.

Action: Failed to discuss thoroughly with the parents the
type of treatment being given and the reasons for it.
Parents misunderstood completely the function of the
brace and the build-up on the opposite shoe, and
thought that the surgeon was treating the wrong
leg and sued him for malpractice.

.why Surgeon should be careful to explain thoroughly his
Ineffective: treatment and the reasons for it wherever possible.
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The technique does, however, have certain weaknesses which
should be noted. In general, it can be reasonably stated that the
main function of professional education is to prepare people to
perform a certain role in society. If one uses the critical incident
technique to define this role, one risks two types of errors: First,
members of a profession way have a narrower view of the role of a
professional than do his clients or colleagues,. Since patients, other
physicians and paramedical personnel are also concerned with the roles
played by orthopaedists, a critical incident study that inclurled these
groups might uncover areas of competence which.the orthopaedists ignore.
This is an important criticism and is particularly serious if the
sample from whom incidents are collected is either very small or
unusually homogenous. The second potential source of errors is
attributable to possible bias on the part of the observer who records
the incident. While this problem is mitigated by the fact that
thousands of incidents are collected from hundreds of individuals
the technique does not eliminate group biases characteristic of
an entire profession.

In addition to these obvious sources of error it should be
observed that there are a number of problems in developing behavioral
objectives which are not solved by the critical incident technique.
First, it provides no guidance regarding priorities since the number
of incidents recorded in any category reflects the

Table.
cidence of the

importance_behavio not the importance of the behavior. (See _3)

TABLE 3
Category NUMBER OF INCIDENTS REPORTED NumberIN EACH CATEGORY

i1. Skill in Gathering Clnical Information 59
2. Effectiveness in Using Special Diagnostic Methods 60
3. Competence in Developing a Diagnosis 109
4. Judgment in Deciding on Appropriate Care 416
5. Judgment and. Skill in Implementing Treatment 297
6. Effectiveness in Treating Emergency Patients 72
7. Competence in Providing Continuing Care 84
8. Effectiveness of Physician-Patient Relationship 125
9. Accepting Responsibilities of a Physician 523

In this study this limitation of, the technique was obviated by
the decision that competence in orthopaedics is multi-dimensional
and that candidates should therefore meet minimally standards in all
behavioral categories; excellence in one area could not compensate
for deficiency in another. Thus it was unnecessary to decide whether,
for example, surgical skill is more important than diagnostic ability;
a competent orthopaedist must meet minimal satisfactory standards
in each area of competency. However, this decision, in itself,
created other practical problems since it was necessary to reduce
the 94 categories of behavlor derived from the critical incident study
into some manageable number for purposes of professional assessment.



The categories of performance that were finally chosen were logical
but arbitrary groupings and distillations of the original N. It
miglit be that a different teala of evaluators would have developed
a different set of categories. As finally agreed upon by the
Board of Orthopaedic Surgery and the research staff they consisted
in the following groupings: (1) recall of basic information; (2)
observation and interpretation of relevant data; (3) skill in
problem-:solving; and (4) ability to relate effectively to patients
and colleagues, (5) surgical skill and (6) moral and ethical qualities.
These six components of competence, as defined and specified by
the critical incident study of performance in orthopaedic surgery,
have served to direct all subsequent steps in the research project.

1 John C. Flanagan, "The Critical Incident Technique," Psychological
Bulletin. July, 1954. Vol. 51, No 4, pp. 327-358.

2 J. Michael Blum and Robert Fitzpatrick, Critical Performance
Requirement s for Orthopaedic Surgery (2 volumes) Pittsburgh, Pa.
American Institutes for Research, 1965.
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CHAPTER III

ANALYSIS OF THE TECHNIQUES

CURRENTLY EMPLOYED

Once behavioral objectives are developed, it is necessary to
review existing evaluation instruments to determine how well they
sample the critical behaviors. This task is not easy because most
test exercises are abstractions which sample elements of what test
constructors believe are important prerequisites to effective
behavior. Thus if one wishes to evaluate a chemist, one ordinarily
does not observe him in his laboratory since such assessments are
usually both impractical and unreliable, but instead one develops
a test which, in theory, samples the elements of effective perfor-
mance as a chemist'.

It is generally recognized that two assumptions are involved in
assessments of this kind. The first assumption is that some exercises
measure the recall of information which is a necessary, but not
sufficient, requirement for effective performance. This assumption
is rarely tested but there is a great deal of evidence that it may
be dubious, first, because many practitioners of a profession do
not depend wholly upon their memories but use handbooks and reference
works and, second, because some information demanded by many tests is
so esoteric that it Is doubtful if the information is needed for any
conceivable purpose.

The second assumption is that some of the exercises require
behavior which closely imitates that required for effective per-
formance. Thus an accountant may be given an exercise which closely
approximates reality. The testing of this assumption, is, therefore,
an important aspect in assaying the effectiveness of any examination.

It was the necessity to test these assumptions that led Bloom
and his associates to develop the system for analyzing and classi-
fying test exercises described in the Taxonomy of Educational
Objectives Handbook I, The Cognitive Dornain.-I This taxonomy is based
on the premise that some test exercises demand only the recall of
isolated bits of information while others require the examinee
to demonstrate his ability to apply information to the solution of
problems. The levels of intellectual process therein outlined are
generalized to apply, in principle, to all educational levels and
are not specific to medical education. For this reason, a'modifica:-L
tion of the Bloom taxonomy, developed by the Committee on Student
Appraisal of the University of Illinois College of Medicine and
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adapted to medical education (See Appendix 2) was employed to analyze
both the written arlq oral examinations prepared by the American Board
of Orthopaedic Surgery.

rEXHIBIT III: A Taxonomy of Intellectual Processes

Level 1: Recall and recognition of information

Level 2: Selection of a relevant generalization to
explain specific phenomena

Level 3: Problem solving of a familiar type requiring
simple interpretation of data or the appli-
cation of a single principle or a standard
combination of'principles to a situation of
a familiar type

Level 4: Problem solving of an unfamiliar type requiring
analysis of data or the application of a unique
combination of principles to solve a problem
of a novel type

Level 5: Evaluation of a total situation

'Level 6: anLhesil o2 a variety of elements of knowledge
into an original and meaning whole

Analysisnf Written Examination

Process Analysis

Utilizing the hierarchically ordered classification system
shown in Exhibit III a Task Force consisting of four orthopaedic
surgeons and two test specialists met and independently rated
each question in the January 1964 Orthopaedic Certification
Examination and the May 1964 Orthopaedic Certification Examination
Paft I according to the highest intellectual process which the
"typical" candidate would need to employ in responding to the
422 questions comprizing these two examinations.* As shown in
Table 4 there was complete agreement among all four raters on
about half the items and substantial disagreement on about
one-fourth. Further analysis revealed that the disagreements
were attributable to the following factors:

See Appendix 3 for workingpapersand instructions to this Task Force.

11111.1111111100--
INW*M11011..11111.04.1"......P...1*.



1. Most of the disagreements occurred in the first set:

of items which were independently classified by these
experts, at a point when they were as yet unfamiliar.
with the general approach and the specific system of
classification.

2. The hierarchical nature of the system of classification
created problems; some raters were inclined to rate
questions according to the predominant process involved,
rather than, as previously agreed, according to the
highest level required.

3. Many items were part of a series all of which were based
on data presented in the form of a clinical situation.
Some task force members initially adopted the practice
of classifying all items in such a group at the highest
level required at any point in the analysis of the
situation, whereas other raters followed the practice
of according this very high rating to only one or two
questions (and the specific items so classified varied
from expert to expert) on the ground that once these
questions had been answered other items in the group
(e.g. about therapy, next diagnostic steps etc.) in
involved only recall or generalizatiolL about the
disease entity described.

4. On other items there was either uncertainty or difference
of opinion about the nature of the experience most
candidates would have had with a specific type of
clinical problem described and hence about the process
the "typical" candidate would need to employ.

5. Finally some items were classified differently by the
several members of the Task Force because the formu-
lation of the question or the alternatives presented
difficulties of interpretation that-wer-e artifacCsoithe
wording and not inherent in the question being posed.

Disagreements arising from the first three sources noted above
and some arising from the fourth were readily resolved in the group
sessions following the independent rating of the first 233 questions.
Principles of classification evolved in these discussions clarified
the categories and appeared to reduce potential disagreements in
subsequent classifications.
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The final results, sumwtrized in Table 5, indicate that:

1. There was substantial agreement among raters on
75% of the 422 items reviewed;

2. Over half the items were unanimously believed to
require only recall of information;

3. Fewer than 25% of the items were thought by any
expert to involve even simple interpretation of
data, application of principles or evaluation;

4. Only four of the items were thought by any rater
to involve evaluation of a total situation;

5. No item was thought to require synthesis.

Statistical Analysis

The results of the process analysis reported above were further sub-
stantiated by subsequent factor analytic studies of the 1966 and 1968
final Orthopaedic Certification Examinations. in addition to conventional
written and oral components, these examinations included new assessment
techniques deliberately designed to evaluate abilities not adequately
assessed by the traditional methods. If the rationale used in analyzing

- the old techniques and developing the new is correct then it is logical
)to predict that the old and new techniques would load on different
factors. As reported in Table 6 and 7 such is indeed the case: Both
the 1966 and 1968 examinations show a similar factor pattern in which
the conventional techniques have high loadings on one factor and most of
the new techniques have high loadings on other factors.

Data on the concurrent validity of the several techniques also sup-
ports the conclusions based on the process analysis of the written exami-
nations. Repeatedly such studies indicate that the score on the multiple
choice component of any orthopaedic examination is the best predictor of
supervisors' ratings of residents on such factors as "recall of factual
information" or "ability to gather information," but that it is less
valid than other techniques as a predictor of their ratings on such
factors as "problem-solving skill." (The detailed discussion of the
construct and concurrent validity of the multiple choice technique is
included in Chapter VIII)

In summary, there is little doubt that the multiple choice technique
as it was employed by the American Board o Orthopaedic Surgery prior to
the current study measured mainly the recEal of information and that other
techniques were needed to assess Ole Wicle range cf included in
Othe definition of competence derivel from the critical incident study.
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TABLE 6

FACTOR LOADINGS ON THREE ROTATED COMMON FACTORS
OBTAINED 13) PRINCIPAL COMIO NENTS ANALYSIS

OF FOURTEEN SUBSCORES ON THE

JANUARY 1966 FINAL CERTIFICATION EXAMINATION

Cumulative Percent
of Total Variance

Cumulative Percent
of Common Variance

Scores Communallrz

Multiple Choice
Short Answer

Written Simulations

21, 32 43

48 75 100

I II III

.55 .70 .25 .09

.43 .65 .13 -.03

Problem I Diagnostic .39 .14 .13 .10
Proficiency (Laboratory)

Problem II Treatment .23 .21 .15 .40
Proficiency

Problem III
Diagnostic Proficiency .46 -.04 .65 -.18
(Historical Physical)
Diagnostic Proficiency .63 .13 .79 -.04
(Laboratory)

Treatment-Proficiency .12 .20 .08 .27

Conventional Orals

Pathology
Children's
Anatomy and Trauma
Adult

Simulated Patient Interviews

.39 .58 -.14 -.20

.39 .59 .15 .16

.37 .60 .10 .03

.44 .61 .12 -.21

Diagnostic Interview Overall .72 .33 .06 -.78
Proposed Treatment Interview .69 .42 .01 -.71Overall
Simulated Patient Management .23 .47 -.11 .00
Conference Overall
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TABLE 7

FACTOR LOADINGS ON FIVE ROTAWD COMMON FACTORS
OBTAINED BY PRINCIPAL COMPOMNTS ANALYSIS OF 14 SUDSCORES ON THE

Scores

JANUARY 1968 FINAL ORTHOPAEDIC CERTIFICATION EXAMINATION

Cumulative Percent
of Total. Variance

Cumulative Percent
of Common Variance

Communality
Rating, Factors

Information Gathering
Problem Solving
Patient Relationships

Multiple Choice

Recall
Problem Solving

Oral Tests

Trauma-Problem Solving
Adult- Problem Solving
Child- Problem Solving
Observation and
Interpretation-Interpretation
Simulations-Attitudes

Written Simulation Exercises

17 31 41

27 50 67

.85 .90 .17

.84 .88 .21

.71 .83 -.01

.63 .13 .76

.54 .10 .72

.44 .09 .56

.41 .07 .62

.56 .04 .02

4

.41 .19 .17

.57 .12 .11

.05

.07

.09

.17

.10

52 62

84 100

IV V

.09 .00

.10 .03

.07 -.06

-.00 .12

-.07 .04

.38 -.05

.34 -.11

.71 -.01
'.1

.36 .24

.73 .01

Diagnostic: Select
Indicated Procedures .77 .07 .28 .65 -.01 .L.51

Diagnostic: Avoid
Contra-indicated .73 .02 -.14 -.12 -.11 .83

Treatment: Select
Indicated Procedures .73 .08 -.04 .85 .04 -.00

Treatment: Avoid
Contra-indicated .52 -.04 .29 .09 .13 .64



"-A

23

Analysi's of Traditional Oral. Examinations

Prior to the current study, certification procedures included anoral examination composed of five half-hour segments, one each in
Adult Orthopaedics, Children's Ordlopaodics, Trauma, Pathology andAnatomy. Each segment was administered and scored by a team of two
examiners, The examiners were responsible for developing questionsand supplying any related case materials.

The spirit of the examinations is characterized by the folldwing
quotation from the brief set of instructions supplied to all examiners:

"Try to put a nervous examinee at ease by conversation
other than that which pertains to residency and
'practice. Be fair, do not dwell too long on one subject
and cover' a variety of materials. It should be apparent
very soon whether or not a candidate can answer a question.
Try to find out how much he knows."

Given these instructions, it is reasonable to suppose that these
examinations were designed to sample breadth of information and to
predict that they measured predominantly the recall of information.

Process Analysis

In an effort to make a systematic empirical assessment of the
intellectual processes sampled by the orals an observational study,
analogous to the process analysis made on the written examination,
was conducted on a random sample of the over 2,000 individual oral
examinations administered as part of the regular January, 1965
certification procedures.

A team of eight observers (one orthopaedist, two general surgeons,two internists and three professionals in educational evaluation) wastrained in systematic observational analysis. For each observation
the observer recorded the following information on a form specifically
developed for this study (See Appendix 4):

A verbatim record of each question, the time it was
asked, a list of associated visual stimuli (e.g. X-rays,
slides), the taxonomic level of the question (i.e.,
recall, interpretive skill or problem solving), a tally
of the number of times the candidate supported his
answer (e.g. with an appeal to authority, experience,
demonstration, or data), the amount of cueing provided
by the examiner, the initial score reported by each
examiner and any comments by the examiner or the
observer that would clarify the nature of the examination.
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Although it is unlikely that the observers were able to record
all of the questions asked, 6,868 werc recorded in the 158 half-hour
observations (including ten duplicate observations), and each was
classified according to the intellectual process it seemed to elicit
from the candidate. As indicated in Table 8 the degree of inter-
observer agreement in the classification of questions was sufficiently
high to assure reliable results. These results summarized in Table 9,
reveal that:

1. Overall, nearly 70% of the questions appeared to sample
only the recall of isolated fragments of information and
in one discipline, anatomy, over 90% of the questions
were of this type;

2. Fewer than 20% of the questions required the candidate
to demonstrate skill in interpreting clinical data
(predominantly X-ray).

3. Only 13% of the examiner-candidate exchangesappeared to
involve any element of problem solving; and

4. In fewer than 2% of the responses did candidates cite
authoritative sources and in only 0.2% of the exchanges
did they refer to specific data to support an answer.

It thus appears reasonable to conclude that the traditional oral
examinations measure about the same type of competence as the traditional
written examinations, and both. assess predominantly the ability to recall
isolated bits of information.

Statistical 6....1112s:gie Conventional Oral

The results of the process and observational analyses of the
traditional examinations led to a decision to subject the orals
to extended statistical study during the remaining three years of
the project. Statistical data derived from these studies of the
reliability and validity of the oral examination are summarized below.3

Reliability of the Oral Examination

In principle, there are two major sources of unreliability in
the conventional oral : one is due to errors of rating (i.e.
different judges will assign different scores to the same performance)
and the other is attributable to errors of sampling (i.e. different
examiners will pose different questions to the various candidates).

) An estimate of the first source of error (i.e. interrater reliability)
can be obtained by correlating independent scores of two examiners,
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both of whom are judging the same pertoimance of a soric;:s of
candidates; an estimate of the combinc,d effects of the two sourcesof error (i.e. inter-rat,:r .1 sampling rcliabiljty) can be obtainedby correlating the scores of a series of candidates on two different
examinatIons boLh of which purport to measure the same thing.

In this study an estimate of interrater reliability was obtainedby having a team of two examiners administer a single half-hour oralexamination in adult orthopaedics to each of thirty selected residentsat the time of the 1966 In-Training Examination. The correlationbetween scores of the two examiners on this series was .72. Underthese circnmstanees pooling of the scores of the two examiners wouldresult in a rating reliability of .90 for the half-hour oral understudy. To estimate the combined effects of rating and sampling errors,two half-hour orals in adult orthopaedics were administered to asecond sample of 25 residents, by two different examiners. The correla-tion between scores of the two examiners was .54. Pooling of the scoreswould yield a coefficient of reliability of .67. Since this figure wasobtained from a population that included residents at all levels oftraining, it is probably somewhat higher than comparable estimates ob-tained from the more homogeneous population of Board candidates.

As a result of these findings two modifications were made in theadministration of the oral examination:

1. Since the number of trained examiners was limited and since
the sampling disagreements seemed a greater source of errorthan rating disagreements, the decision was made to have
each examination administered by one examiner (rather than
a team of two examiners) in order to maintain or increase
the number of independent examinations.

2. The pass-fail decision was 'W be based on the pooled scoresfrom all oral examinations rather than on scores from each
examination considered separately.

Validity of the Oral Examinations

The construct validity of the traditional oral examination wasstudied by investigation of three hypotheses: (1) Higher scores willbe associated with increased education and experience; (2) Assumingthat the oral is designed to measure components of competence otherthan that measured by the multiple choice examination, a factor
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analysis will show the two loading on different: factors; and (3)
Assuming that both types of examinations are representatjve saffiples
of the conteut speciacd,eorrelations between corresponding subject
matter sub-tests of the oral and written will be higher than corre-
lations between other sub-tests. Data relevant to the first hypo-
thesis are summarized in Tables 10 and 11. These data were obtained
from the 1966 In-Training Examination, in which one conventional
oral in Adult Orthopaedics was administered to a selected sample of
233 residents at all levels of training. Tho results indicate that,
as a group, fourth year residents perform substantially better than
residents with less training, a finding similar to that obtained on
the multiple choice examination (See Section Two, Chapter-y:1T) .

However,althovgi mean scorcs increase with increased amounts of
training, 'there is substantial overlap in performance from yea- to
year. As indicated in Table 11, at least 20% of the second year
residents scored higher, than the mean score of fourth year residents.

TABLE 10

MEAN SCORES BY LEVEL OF TRAINING

1966 IN-TRAINING EXAMINATION

Level of Training N Scores
Mean * SD

. 1st year 29 65% 9%
2nd year 75 70% 13%
3rd year 50 75% 12%
4th year 79 80% 10%

Total 233 74% 12%

* Between group differences significant at .01 level by means
of ANOVA

Data on the second hypothesis were obtained from factor analytic
studies of the 1966 and 1968 Orthopaedic Certifying Examinations.
These studies provided substantial evidence in support of the conclusions
of the earlier process analysis of the conventional multiple choice and

) oral examinations, in that in the 1966 Certifying Examination the two
types of examinations showed high loadings on the same factors, whereas,
after new types of both written and oral examinations had been introduced
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TABLE 11

DISTRIBUTION OF SCORE ON CONVENTIONAL OPAL

IN ADULT ORTHOPAEDICS BY LEVUL OF TRAINING1
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example,
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in the 1968 Certifyjag Examination the factor structure was conU-
derably mere complex and the vario-as components of the examination
loaded on somewhat: different factors, Further evidence especially
relevant to the third hypothesis regarding the inter-relation among
sub-test scores was obtained from a study of the 1967 Certification
Examination. Since both the conventional multiple choice and the
conventional orals were organized on the basis of disciplinary areas
it would seem reasonable to assume that the multiple choice subtest
in the written should correlate higher with the oral presumed to assess
the same content area than with other orals. Table 12 indicates that
this assumption is not valid and strongly suggests that the orals are
probably measuring a general recall ability independent of any specific
content area.

ologg**0...

TABU, 12

XNTERCORRELATIONS BETWEEN ORAL IDCAMINATIoN SCORES AND
SCORES ON OTHER EVALUATION TECHNIQUES,

1257 ORTNOPAIMQ_CERTITLICATIQN EXAMINATION

Oral
Examinations

Adult
Children's
Trauma
Basic Science

Multichoice PMP* Oral Examinations

Total Adult Pro- Adult Children's Trauma Basic
ficiency Science

.33 .27 .09

.41 .29 -.04

.33 .27 .11

.41 .26 .11

- .19 .34 .26

.19 - .37 .33

.34 .37 - .31

.26 .33 .31

* Written simulatiOns of Patient Management Problems (PMP), for a
description see Section Two, Chapter VI

Studies of the concurrent validit of various examination tech-
niques, including the conventional oral, were made in connection
with the 1966 In-Training Examination which, in addition to conven-
tional multiple choice questions, included-a set of simulated problems
in patient management (PMP) in the written examination administer -ed to
all candidates, and a one hour oral examination adalinistered to 233
selected candidates at all evels of troin:vg. This oral examination
was divided into three parts: a 30-AnuLe convenHonal examination
in Adult Orthopaedics, a 20- minute smulatic of a "diaz,nostic
interview" and a 10 minntP simulatiu, of a "pzopscrl. trnatment"
interview with a programmed patient (See Section Two, Chaptervii ) .

Scores on these several componen;:s were correlated with training
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chiefs' ratings of each resident on too factors representing various
aspocts of coLopetence. The results shown in Table 13 are by no means
easy to in:erpret, in part, because of the differing reliabilities of
the four techniques,

TABLE 13

CCRRELATIONS BETWEEN SUPERVISORY RATINGS AND

EVALUATION TECHNIQUES, 1966 INTRAINING EXAMINATION

First and Second Third and Fourth
Sub-Tests Year Residents (N=107) Year Residents (N=119)

by Technique Rating of Rating of Rating of Rating of
Problem Overall Problem Overall
Solving Competence Solving Competence

Proposed Treatment .10 .00 .15 .20
Interview

Diagnostic Interview .14 .12 .23 .16
Adult Oral .15 .09 .35 .28
Multiple Choice .23 .20 .26 .26

For example, for third and fourth year residents the Diagnostic
Interview which is characterized by very low reliability is almost
as good a predictor of ratings of Overall Competence as is the
multiple choice sub-test which is characterized by relatively high
reliability. Similarly, for this same group, the conventional oral
in Adult Orthopaedics is a slightly better predictor of ratings of
problem solving ability than is the significantly more reliable
multiple choice sub-test. These latter results may be explained in
part by the fact that there is heavy emphasis on X-ray interpretation
in the oral on Adult Orthopaedics, and X-ray interpretation may play
an important role in the training chiefs' definition of problem
solving ability.

,Results from a subsequent multiple correlational analysis of
scores on the 1966 In-Training Examination as predictors of resident
ratings by training chiefs are sumarized in Tables 14A and B. These
data indicate that sof5res on the conventional oral in Adult Orthopaedics
add very little to the prediction o2 ratings on Factual Information and
Overall compev.ence obtained from the multiple choice examination; in
contrast, the two types of tests contribute about equally to the pre-
diction of ratings of problem solving. It is also of interest to note
that scores on the oral in Adult Orthopaedics contribute essentially
nothing in the prediction of ratings on effectiveness in Patient
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TABLE 14

SUMMARY OF RESULTS OF MULTIPLE CORRELATIONAL
ANALYSIS USING SUB-TEST SCORES AS INDEPENDENT

;VARIABLES AND RATING FACTORS AS DEPENDENT VARIABLES

I.9 66 IN-TRAINING EXAMINATION

A. Third and Fourth Year Residents
N = 119

Dependent
yariabje (Radial', Factors) R F

, Independent Partial
Variable (Test Scores) r F

Factual
Information

.39 2.80** Multiple Choice Total
PMP, Treatment Problem
Oral Adult Orthopaedicr

Information .53 6.06** Multiple Choice Total
Gathering Oral, Adult Orthopaedics

PMP, Treatment Problem
PMP, Diagnostic Problem

5

Clinical
Judgment

0101.11 I*1.1,0111..../.0.10MNIM.10.1.....11101.1.1.,

Surgical
Skill

.26 7.861d,

-,18 3.50
r14 2.14

. 37 17.75**

. 22 5.37*
-.21 5.18*

. 19 6..25*

.37 2.47* Multiple Choice Total .18 3.72
Oral, Adult Orthopaedics .16 2.76
PMP, Diagnostic Problem .14 2.07
Oral, Proposed Treatment .14 2.05

Interview

Not Significant

Patient
Relations Not Si nificant

Colleague
Relations

Ethics

, Overall
bmpetence

wagm....
.35 2.17* Multiple Choice Total .23 6.00*

PMP, Treatment Problem -.15 2.40

.37 2.51* Multiple Choice Total .25 7.31**
PMP, Treatmrint Problem -.18 3.63

Oral Adult Orthopaedics .16 2.-39

.40 2.94** Multiple Chciec Total .21 5.21*
Oral, Adult Orthopaedics .17 3.22*
PMP Treatment Problem .16 2.91
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TMLII 3.4 : (Coat' d)

B. Total R dont Group
N

DependunL
Variable (Rating Factors)

Factual
Information

R F

.35.35 5.19**

Problem
Solving

80.01,0*.

Information
Gathering

.37 7.47**

Clinical
Judgment

Surgical
Skill

..39 6.78**

.34 4.67**

.25 2.36*

Patient
Relations Si nificant

Colleague
Relations

.24 2.23*

Ethics

1.1 M. d .M.1.. M.1.0 a ....I...MM.

Overall
CompetenCe

.25 2.45*

.32 4.16*

Independent
Variables (Test Scores)

Partial

Multiple Choice Total. .23 12.80**
Oral..., Adult Orthopaedics .1p 2.29

Oral, Adult Orthopaedics .18 7.47*
Multiple Choice Total .15 5.01*
Oral, Proposed Treatment .13 3.52

Interview
PMP,'Treatment Problem -.11 2.82

Multiple Choice Total .25 14.50**
PMP, Treatment Problem .15 5.38*
Oral., Adult Orthopaedics .14 4.23*

Multiple Choice Total .17 6.64*
Oral, Adult Orthopaedics .13 3.87
Oral, Proposed Treatment .10 2.17

Interview t-

Multiple Choice Total .12 3.44
Oral, Adult Ortho aedics .12 . 3.32

111111...00.1

PMP, Treatment Problem .13 3.59
Oral, Proposed Treatment .12 2.95

Interview
Multiple Choice Total .10 2.38

Multiple Choice Total .16 6.05*
PMP, Treatment Problem IMO .15 5.18*

Multiple Choice Total .18 7.26*
Oral, Proposed Treatment .10 2.41

Interview

* significant at .05 lew
**,significant at .01 level

ti
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Wilai;lonships and ix Collcagui! Relationships despite the fact that
the oral confroutatioo could lac expected to be indicative of abilities
-in these areas. In contrast, the new types of orals, especially those
that involve simulated interviews with progrimmed patients, appear to
make major contributions in the prediction of those behaviors.

In summary studies of the traditional orals strongly suggested
first, that they are slightly, though not significantly more indi-
cative of problem solving and interpretive skills than i a the con-
ventional multiple choice examination, and secondly, that the manner
in which they are ordinarily used to determine competence entails
certain serious, inherent flaws. Revisions of the technique to
preserve and enhance its values while minimizing its deficiencies
was deemed to be clearly indicated. The new techniques of oral
examining developed to meet these needs are described in SectionTwo ,

Chapter VII below.

r Benjamin S. Bloom, ed. The Taxonomy of Educational Otjective,
Handbook I: Cognitive Domain New York David McKay Co. 1956

2 Christine McGuire "The Oral Examination as A Measure of
Professional Competence." Jouinal cf Medical Education
41:267-274 March, 1966

H. Levine and J. Norlk, "Th-e Complex Educational
Outcomes" OfficeOffice of the Superintendent of Public Instruction,
State of Illinois, 1968



DEVELOPMENT AND ANALYSIS OF

NEW EVALUATION TECHNIQUES



CHAPTER TN

STATEMNT OF THE ITOBLEM

The critical incident study had indicated that effective behavior

av an orthopaedist required the achievement of minimum competence in 94
specific categories of behavior. The analysis of the evaluation tech-

niques used by the Board revealed serious gaps in the procedures used

to assess these competencies. The study team was faced with a challenge

to devise new techniques or revise old ones in order to assess these

competencies, to conduct studies on the validity and reliability of the

new techniques, and to assist the Board in incorporating the new tech-

niques in its certification procedures. Furthermore, it was necessary

to carry put this research within the framework of the regular exam-
ination program conducted by the Board for purposes of certification

and by the Academy,for purposes of training.

Alternative Approaches to The Development of Assessment Techniques

In initiating the design of such new instruments three possible ap-
proaches were considered:

The analytical approach which requires that the elements of the
behavior to be measured be carefully defined and means be developed
to sample as many of these elements as possible. For examplc, the
ability to recall information about various diseases is one element
An the ability to diagnose the causes of a particular constellation
of findings;onetest of recall will therefore provide information
about a necessary but insufficient condition for accomplishing the
main objective. Utilizing this approach it is relatively easy to
develop exercises in sufficient number to provide a reliable sample
of at least one of the specific behavioral elements to be assessed.
However, this approach is limited to two respects: First, mastery
of the elements of a behavior does not necessarily assure mastery
of the total behavior; on the other hand, the elements of a complex
behavioral pattern, as derived by logical analysis may not be empiri
cally verifiable. For example, diagnosis of a medical problem may
actually require much less immediately retrievable information than
.fllogical". analysis would lead one to believe.

The simulation approach to ths assessment of complex behaviors
involves designing standarCized situations that imitiate reality in
requiring the examinee to demonstiata the tick: of behaviors one desires
to assess. This approach has the advantage of yielding a direct measure
of the complex terminal behavior rather than an assay of its prerequi-
'sites or elements and, thus, requires fewer assumptions about the nature
jof that behavior than does the analytic approach. Further, it is sub-

` ject to lesser errors of rating and sampliro than direct Observation of
reality. On the other hand, the simulation approach suffers from certain
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disachantages: First, to the exteat that: a "real life" setting dificre
from a simulation, the simulation may lack validity in predicting
behavior in the former situation. Second, because of their complexity,
simulation exercises are more difficult to construct: and score than
simple analytical ones. Third, a simulation exercise requires more
testing time per unit than do most conventional analytical exorcises awl
this requires more total testing time to reach a given level of reliability.

The observational approach entails the design of instruments for
systematic observation of actual behavior in real situations. This
method is especially useful in assessing behaviors which are difficult
to simulate or which are not readily amenable to logical analysis into
elements. Thus observational techniques are likely to be more valid
than other methods of measurement since they obviate the necessity of
hypothesizing some relation between the observed behavior and "reality."
But these techniques also suffer from ce,:tain potential defects: First,
the presence of an observer may significantly alter the nature of the
behavior being observed; Second, there are inherent problem of samp-
ling and rating observations that make it difficult to achieve reasonable
levels of reliability with such methods; and, finally, certain important
aspects of behavior are quite difficult to observe, even in "reality."

Further, it should be noted that the observation of behavior is of
two types: One, observation and recording of a specific sample of
behavior (e.g. a patient interview) and, two, the observation and
rating of the examinee's habitual behavior. These two types have
different advantages and disadvantages: In the first type it is often
possible to minimize examiner bias by using standardized observational
techniques and by training observers; however, since situational variables
are so important in some behaviors, it may be quite impossible to gen-
eralize about an individual's competence from only one or two specific
observations, furthermore, the potential distortions attributable to
the presence of an,observer are maximized in this type of test situation.
In contrast, observation and rating of habitual performance suffers
greatly from observer bias, and some persons who are in an ideal position
to know about habitual performance are not capable of rating it objec-
tively; however, when observations are made by skilled raters in a

position to observe an examinee's behavior over long periods of time,
they have maximum generalizability and validity. Finally, it is obvious
that certain aspects of performance (e g. ethical attitudes) are not
readily susceptible to other modes of evaluation.

Specific Instruments Developed

In the Orthopaedic Training Study, all of approaches described
above have been employed in designing the new types of evaluation instrs
meets listed in Table 15. Once a new method was devised, experimental .

instruments were developed and administered to various populations in
order to obtain evidence regarding the validity and reliability of the
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LIST OP TECIINIQU!';S UT1LIXIM DURiNG
THE ORTHOMEDIC TIJ=INJi STUDY
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TECHNTOUE
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COMMI:NTS

Tests
Choice problem solving z!nd inLerprotive abilities as well as

recall of information.

I. Ana:lytical

A. MultipJe These exexcisos rnquir t-lic examinee to dcmonstrato

MOM.* .11.**...*,M.w.. 410....

II. Simulation

A. Written
Simulations

B. Oral Tests
of Complex
Cognitive
Behavior

1. Diagnostic
Problem

2. Defense of
Therapy
Problem

3. Emergency
Treatment
Problem

`.....~.......401.1mormagremOimoompon.

Those exorcises require the examinee to demonstrate
skill in solving diagnostic and/or treatment problems
involving sequential analysis and decision; they employ
a special answer sheet with an erasable overlay design-
ed to provide feedback to the examinee about the re-
sults of his inquiries and therapeutic interventions.

114/44'01401". MielfflatiriPOIMMIM. INIMMWIIMV0.411.100,10.4111.111.11.0.1.01110.00041~ag wag ...R. JIMJAIRS. ..wt"1111.0k4111 prieuibiLf .Z14

The 5 types of exercises, described below, though not
strictly simulations, resemble them in many ways and
share the same characteristics.

VTIMIII.01 rooraro.o.ostoe..n.,.......*aa.og.o .1111.81.....1=1111001,14.1110..01.111001 PM,..11.',.'101'.....M.P.161.10.Wsesen..,

This type of exercise requires the examinee to arrive
at and defend a diagnosis on the basis of information
he elicits by inquiries made to an oral examincr.

This type of exercise requires the examinee to present
his rationale for the therapeutic decisions he makes on
a standardized case presented to him.

VIIMOMIIIMMIIMMIWII, ~OM" SIINVIAMONAPITYWIMPtsaa. cvrasramirroryormisma

This type of exercise l'equire the examinee to describ
the procedures he would follow in treating a specific
emergency case in the emergency room, and the actions
he would take in responding to the consequences of his
therapeutic interventions and diagnostic inquiries as
reported by the examiner.

1.11..../1.7101~m.1114400410001Irs...M.JI*0111.J.MOINIIIMIN,/~4,11110111171M,40INVIIIIIIIM 140011t 1.010110.4.
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641.46.roar

4. Complication
Problem

This ty,ke of exerejse i:-: similar to the emergency treat-
ment problem, except that it deals with problems of
long te/m care.

5. Observation
and Inter-
pretation
Exercise

TUs type of exercise requires the exawiner to describe
whet he sees in slides and x-rays and to relate these
to other data about a specific case.

C. Oral Simula-
tions of
Interpersonal
Conferences

D. Oral Simula-
tions of
Group Confer-
ences,

OBSERVATIONS

This typo of exercise requires the examinee to play the
role of a physir:ian while the examiner assumes the role
of a patient, colleague, or paramedical person in typi-
cal inLcrpersonal confrontations in the practice of
medicine; the exercises are designed to evaluate the
candidates' ability to communicate with and relate
effectively to patients, colleagues and paramedical
personnel.

This exercise requires 5 examinees to simulate a staff
conference on the management of 2 specific cases.

This form is designed to obtain supervisor's rating of
various aspects of the habitual performance of candi-
dates for. Board certification.

_.--

A. Habitual
Performance

1. Candidate
Evaluation
Form

2. Resident
Evaluation
Form

B. Samples of
Performance

1. Rating Form
for Assess-
ing Surgical
.Skills

2. Rating Forms
for Evalua-
Ling Behav-
for in Oral
Examinations

This form is similar to the Candidate Evaluation Form,
but is designed to obtain supervisor's ratings of re-
sident performance.

This form is a detailed checklist to be used in the ob-
servation of any surgical procedure.

Phase forms specify and define the criteria to be emp-
loyed in rating various aspects of performance on each
type of oral examination.

.011. ...V.M..................
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technique. As noted earlier snout' of tLese reliability and validity
studies were carfied out in connclion either with the final. CertlEication
Fxamination administered by the American Board of Orthopaedic Surges; for
purposes of spccialty board certificaVion to 01 candidates who hL,ve
completed an orthopaedic residency and onc' year of pract5ce, or in
connection with the In-Tril'injng Exaldnation administ-ered by the American
Academy of Orthopaerlic Surgeons for diagnosti-t and feedback purposes to
virtually all residents in the ULited States training programs. The
specific examinations on which studies were conducted are listed in
Table 16.

Data Anal_ysis

Studios of the reliability of the newer objective techniques(i.e.,
the multiple choice and written simulation' exerciser-) were conducted by
employing adaptations of conventional methods for estimating internal
consistency. Studies of the intorrater reliability of techniques
involving subjective judgments,(i.e, orals and rating form), were con-
ducted by obtaining and correlating independent ratings of two observers
judging the same behavioral sample; estimates of the combined effects of
rating and sampling errors were obtained by correlating the independent
ratings of two observers judgin different behavioral samples.

Data on the catp.nt: validity' of the sow al techniques were collected by
process analysis. Data on construct validity were obtained by studying
the relationship between test scores and such examinee characteristics
as age, practice setting, and amount of training utilizing analysis of
variance methods. Additional data on construct validity were obtained
from correlational and factor analytic studies designed to test hypo-
theses regarding interrelationships among scores on the various types
of exercises. Data on concurrent validity were obtained by multiple corre-
lational analysis of the relationships between ratings of habitual
performance and scores on the several types of exercises.

Though many techniques were, of necessity, analyzed simultaneously,
the data on each will be presented separately and, in the interests of
clarity, will be reported throughout this section in the following order:

1. A description of the technique, a brief history of its
development and some basic considerations in construction
of exercises of the type described;

2. Data and discussion of the -reliability of the technique;

3. Data and discussion of the content, construct and con-
current validity of the technique.
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TABLE 1G

EXAMMATiONS STUDIED DURING
ORTHOPAEDIC TRAINING STUDY

rw I 1 I 11.4.$ 4.0.10L1W14101000111,14411 411.11.4., ..,400414414.1 MAW OCINI /MN< .4111-"u1J4111, 111111r04114 470.0. AINIX ,OUVAOln JON AA.. 541.5 _J1111144 4141.1111p7l UV WPIRI11141101100UPINORMAIKAIMAirt."0.01.1.01100414.00/01.110~000.

1WAINATION POPULATION

I

(1) May 3965
Certification

(2) Nov. 1965
In-Training

(3) Jan. 1966
Certification
Final

COMMENTS
-W.., a.. 4110^10/..M10004 .. SAWS - lostomolIWywk ^11410.69.*".wAy

406 First exiconsive sto.dy of written simulation
Can( idates exerciqon.

1,398 First study of In-Training Examination
Residents

(4) May 1966
Certification

461 First study of new oral examinations and
Candidates continuation of study of written simulation

exerciscS.

184 Study of cf)nstruct validity of the written
Examiners simulation: administered to candidates

459 First attempt to obtain ratings of habitual
Candidates performance from training chiefs in a study

of written simulation exercises an multiple
choice questions.

(5) Nov. 1966
In-Training

(6) Jan. 1967
Certification
Final

(7) Nov. 1967
In-Training

1,539
Residents

Validation of simulation exercises and mu
tiple choice questions by use of ratings of
habitual performance and cross-sectional
analysis of performance.of sub-groups.

233
Candidates

Orals administered to sample of residents
to obtain reliability and validity data on
all techniques.

Replication of Jan. 1966 study of the
Final Certification examination.

(8) Jan. 3968
Final Certifi-
cation

TOTAL 7,480

Replication of Nov. 1966 study of the In-
Training Examinations.

First complete implementation of revised
certification procedures including the
adoption of a profile system for reporting
scores; reliability and validity studies
of all techniques.

Examinees who participated in more than one
study are tallied separately in each.

"111101101116..11,111M1.7.
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CI APMA V

OBSERVATIoNAL FOAMS

As noted earlie:7 Table 151 , most the new types of exami-
nation exercises develodod in the Orthopaedic Training Study represent
efiorts to simulate the important behaviors described in the critical
incident study. Since simulations cannot be perfect copies of reality,
It is necessary to demonstrate that the correspondence between behavior
in actual situations and in the simulated situations Is such as to
justify using the latterfor purposes of estimat:ng competence in
the former. For this reason, observational techniques have been exten-
sively employed as criterion mcnsures in this study, despite the defici-
encies in reliability and validity to which they ere often subject.
However, to the extent that data from observations agree with data from
simulations, increased confidence can be placed in both.

Forms for Rating Habitual Performance

Ratings of habitual performance have been utilized in this study
for threemajor purposes: (1) to provide data on the concurrent vali-
dity of other types of evaluation techniques; (2) to provide data on
aspects of competence not assessed by other techniques; and (3) to
educate training chiefs regarding the dimensions and complexity of
competence in orthopaedic surgery and to assist them in monitoring the
progress of residents in achieving these goals.

For these purposes two different observational forms were developed_
The Resident Evaluation Form (Appendix 5) was developed primarily as part
of the In-Training Evaluation of residents. It was designed to obtain
evidence on the following factors: ability to recall factual information
concerning general"medicine and orthopaedic surgery, ability to use
information to solve problems, ability to gather clinical information,
judgment in deciding on appropriate treatment and care, skill in surgical
procedures, relating effectively to patients, relating effectively to
colleagues and other r Aical personnel, demonstrating the moral and
ethical standards required of a physician, and overall competence as an
orthopaedic surgeon. A revised version of this form has been incorporated
as part of the In-Training Examination and is completed each year by the
resident's chief of training (Appendix 6) . The Candidate Evaluation Form
(Appendix 7) was developed for rating of candidates for certification; it
is an adaptation of the earlier Resident Rating Form designed to yield
evidence on the following factors: information gathering, problem-solving,
clinical judgment, surgical technique, relating to patients, continuing
responsibility, emergency care, relating to colleagues, moral and ethicp1
values, and overall competence.
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These tyo forme rcie.eeent eewhat different wxya of reeolving
the prob3cL,e of obtainiw.j valid and reliabje ratiajs.

The first of the.et. proble.:he is that or epecifyinr.; and deeerjLing
faeLore on which ratings ace to be m:100 so as to avoid beving

behavier of the same typo classified differently by two rathre. Thy-,

two sample deecril,tione of factors reported in Table 17 illustretee
the alternative ways in which this problem was resolved in the two
forms under discunsion.

The second problem concerns the nature of the scale to be used
in recording the ratings. You will note that a 12-point scale was
utilized in both forms in order to faciliatc pooling of data from a
variety of tr.chniques for purposes of making an overall judgment of
a candidate's competence.* however, once that scale had been decided
on different methods were employed in the two forms to try to maximize
agreements between raters regarding the moaning of each point on the
scale. The reader will note (Table 17) that In the Candidate Evaluation
Form this problem wets dealt with by describing the extreme points of the
scale in behavioral terms and by plaeirg adjectival meanings at inter --

mediate points. While this is a defensible procedure for ratings in
a certification examination, it creates contain difficulties because
raters are often reluctant to use the negative half of the scale. The
consequent restriction of range lowers the reliability of the ratings.
For examplb, amon,v 1574 ratings on the "Overall Competence" of can-
didates applying for the 1968 Certifying Examination only 5 were in
the "poor" range of the scale, only 78 in the "marginal" range, but
there wore 174 additional ratings at "7" which is the point on the
scale just above "marginal".**

Because of this "error of leniency" the adjectives were eliminated
from the Resident Evaluation Form and the raters were instead instructed
to rank residents as follows:

"In filling out this `form you are to rank the resident on each
factor in terms of all the residents in orthopaedic surgery
you have known during your career. You are to indicate your
rankings by checking the appropriate box under each factor.
In making these evaluations DO NOT tE,Re into account the
resident's level of training. For example, a second year
resident may have the potentiality to display outstanding
surgical skills, but many fourth yea residents might function
AT TDB PRESENT time on a higher level. He should be ranked
lower than they are ranked on surgical skill."

* Data from oral examinations and from observations are collected di-
rectly on the 12-point scale. Data from written examinations (i.e.,
multiple choice and simulation exercises) are converted to the 12-
point scale; for a description of the conversion technique see Section
Mao Chapter X .

** See Appendix 8 for complete set of rating data on the 1968
Certifying Examination.
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While this technique tends to reduce the "error of leniency"
it suffers from the defect that each rater wust employ standards
based upon the sample of residents he has met, and these samples
will differ from program to program. Where each judge rotes a rela-
tively large group, errors arising from this source can sometimes he
minimized by normalizing the distribution of ratings from each observer
and converting all to standard scores; this approach was not possible
in this study due to the fact that each supervisor rated very few
cases. For this reason every effort was made to obtain multiple ratings
on each individual; this too proved to be unfeasible in this study. The
observational data presented 1-1 1e....ow are therefore based on the pooled
ratings of only two supervisors.

Relinbilitypf Observational Forms

studying the reliability of the Resident Evaluation Form ratings
of each resident were obtained from two supervisors in the same program;
whereas in studying the reliability of the Candidate Evaluation Form, in
general, the ratings of each candidate were obtained from training chiefs
in different programs; those data could therefore he expected to have
maximum generalizability.

The results of those studies, as summarized in Table 18, indicate
that the Candidate Evaluation Form is much less reliable than the
Resident Evaluation Form. This finding can be attributed to several
factors. First, a candidate probably does behave somewhat differently
in different programs; it is therefore reasonable to expect a lower
correlation between ratings in different programs than between those
obtained in the same program. Second, raters are more likely to agree
on standards within programs than across programs. Third, raters within
a program often discuss resident performance and thus influence each
others ratings; this is far less likely to happen across programs.
Fourth, residents do, in fact, differ more than candidates simply because
of the greater variation among them with respect to education and
experience; this increased range of competence will in itself tend to
increase the reliability of the ratings. Finally, supervisors are less
hesitant about giving low ratings to residents than to candidates and
this, too, will increase the range, and thus increase the reliability
of resident ratings as compared with ,andidate ratings.

'Given these considerations it seems reasonable to conclude that
the reliability of the ratings can be significantly raised only if
there is opportunity to increase the number of ratings per candidate
and to institute a training program for raters. It is therefore of
interest to note that in incorporating the rating forms in the regular
certification procedures, the Board is doing so in a manner designed tt,
produce these improvements in the collection of observational data.
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TABLE 18

1 <ET,.rl'.Iix 1,ITX DATA ON RATTNG 1'6RMS.

A. Resident Evaluat3on Form (N.-190)
St 9 NMI". ...No ,......,.. .441104

MEAN OP
BOTH

RATINGS
owannyawan woowramwswe

V. Of i am" 4.0.1.1,414, fory.0~014104.1.......K..........40

SD OF BOTH
RATINGS

COM13INED
4./4400.4,44.140. alt.11%1.4101414

1010...e ..

CORRELATION
BETWEEN
RATERS

}e ',My , .410 *VW, I .0

REL./A
. .

BUJ ITY.

111.110.111OmmliPOM. II.Ansso. .0" oio., yr 4,04.4.%/ -0411144 4 OA

FACTOR

444,,h1~*0111.1.00,.44MY 4-11.10, PONI.00.601.^ $1.1.14.1.

1. Recall of Factual Information 8.0 1.9 .33 .50
2. Problem- Solving 8.3 1.8 .53 .69
3. Information Gathering 8.4 1.7 .45 .62
4. C1inical Judgement 8.1 2.0 .53 .69
5. Surgical Skill 8.3 1.8 .35 .52
6. Patioklt Relationships 8.8 1.8 .37 .54
7. Colleague Relationships 8.8 2.0 .50 .67
8. Ethics 10.2 1.5 .49 .67

Overall. Competence 8.2 2.0 .56 .72
0.4.011111,41MOM 4.11r....01.01Vvom

B. Candidate Evaluation Form (N=391)

41
1. In
2. Pr
3. Cl
4. Su
5. Pa
6. Co
7. E
8. Co
9. Mo
10. 0

FACTOR
MEAN OF

BOTH
RATINGS

BLOMION..~......140,01.~. N Oft 4

SD OF BOTH CORRELATION RELIA-
RATINGS BETWEEN BILIT
COMBINED RATERS

-..........------"----

formation Gathering 9.1 1.4 .17 .29
oblem Solving 9.0 1.5 .17 .29
inical Judgement 9.1 1.4 .19 .22
rgical Technique 9.3 1.3 .17 .29
tient Relationships 9.3 1.5 .14 .25
ntinuing Responsibility 9.5 1.4 .13 .23
ergency Care 9.6 1.3 .16 .2
lleague Relationships 9.4 1.5 .17 .29
rat and Ethical values 10.2 1.4 .15 .26
verall Competence 9.3 1.3 .18 .31

' Computed by the Spearman-Brown Formula.
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Since the factors to be rated in the Candidate
Refddent Evaluation Yam:, were erived directly from the speelfic ee.-
penents of competence identified in the Critical IncidonL Study awl
refer to habittutl, obseIvable porLozmance, these foa.wl, are, by definition,
characterized by high content validity. ln short, in using iating
of the type described above, it is unnecessary to make any as,mi:Ttion
about the relation batween the behaviors sampled by the instruiw.nt and
those demonstrated in "real life" situations.

Despite thi.5 obvious advantage, they, 3flice. most other rating folms,
are subject to certain deficiencies which can reduce their validity
significantly. One such defect derives from the tendency of some raters
to rate individuals whom arc high or low in one trait as high or low in
all traits (the halo effect). Of special importance in this regard is
the tendency to credit the person with a pleasing personality with
greater cognitive skills than he has actually achieved. Since an
important aspect of competence for physicians and other professionals
who must constantly deal with people is the ability to impress others
with their competence and dedicalion, this specific halo effect may
not be as serious as it seems; it nevertheless reduces the validity of
the rating to the extent that it results in inflated evaluations of
purely ceghitive or psychomotor skills. Second, in using the forms
under discussion, raters arc sometimes guilty of logical errors in
assuming a closer relation between certain attributes, for example,
problem-solving skills and clinical judgment, than is warranted. High
ability in one such factor may lead to undeservedly high ratings on the
other. Third, raters sometimes rate examinees on attributes of behavior
which they have not directly observed. In such cases they tend to a]rive
at a judgment on the basis either of a general "halo" or the type of
logical error discussed above. For example, in this study, statistical
analysis of the ratings leads to the suspicion that in rating "information
gathering ability" supervisors were actually rating "diagnostic ability."
This suspicion is supported by the fact that .residents are rarely observed
gathering imiformation, i.e. interviewing a patient, for example. Finally,
ratings are sometimes affected as.much by the inadequacy of raters as by
the ability of the examinees; some raters are systematically too lenient,
others too harsh, and others indiscriminating.

For the reasons outlined above ratings must be considered as simply
another evaluative technique and not as the ultimate criteria against
which all other evaluation techniques must be judged. However, since
ratings are obtained in a fashion so different from other evaluative
techniques, agreement in the results from two such sources supports the
iew that there must be some underlying behavioral manifestations which

account for the congruence and which thus help to confirm the validity
of both the ratings and the other evaluation ted.lniques. It is from thic
point-of view that studies of concurrent validity have been conducted

sti
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using ratings as cLieria.

Construct Validity

Two types of studies were conducted to investigate the construct:
validity of ratings of habitual performance. The first entailed
analysis of the relation between level of training and level of ratings.
This study revealed slight differences in the expected direction. For
example, utilizing a 12-point scale the mean rating on "Overall Compe-
terce" was 7.7 for residents with 1-2 years' training and 8.1 for
residents with 3-4 years' training. While this difference is statis-
tically significant for the number- of cases included in the study, one
must question its practical significance.

The second study of construct validity of the ratings entailed
analysis of the interrelationship among scores on the several factors,
to determine the amount of halo in each. Table 19 summarizes the
importnt correlational data for both the Resident and Candidate Evaluation
Forms. It indicates some independence of factor scores but also reveals
a strong halo effect. This independence is more marked in the Resident
Evaluation Form than in the Candidate Evaluation Form, probably due to
higher reliability of the former. Note, for example, that the correla-
tion between ratings of Surgical Technique and Patient Relationships on.
the Resident Form ranges between .35-.43 when the same rater judges both,

11/11

but only .17 across raters; the correlation between ratings on these two
factors on the Candidate Evaluation Form is .58-.62 for the same rater
and .10-.12 across raters. Further, it is important to note that as a
consequence of both the halo effects and the differential rellabiliies
of different factor ratings, the correlation between two ratings of the
same factors is in some instances lower than the correlation between
two judges' ratings of different factors. For example, on the Resident
Evaluation Form the correlation between two ratings of Surgical Tech-
nique is .35 while the correlation between one rater's rating of Surgical
Technique and a second rater's rating of Problem Solving is .33-.34. This
type of correlational pattern is even more pronounced in the Candidate
Evaluation Form.

In view of these findings it is of particular interest to examine
the relationship between ratings on various factors of habitual perfor
mance and scores on tests designed to measure these same behavioral
factors. Table 20 presents illustrative data of this type .k It indicates,
as would be expected, that scores on the recall component of the multiple
choice examination are less closely associated with, ratings of "Patient
Relationships" than with ratings of "Problem-Solving" skill. Much of
the data of this type on the concurrent validity of the rating forms is
based on the assumption that the forms are valid, and that the validity

ic For a full discussion of this asp2ct: of concuri:ent validity of all
techniques, see Section ,Twq ChqW..:ers _y3. through VIII.
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of the testing techniques can be assessed by analyzing their value in

predicting ratings, treating the latter as dependent variables. Such

analyses therefore properly belong with the discussions of the indi-

vidual techniques that are treated as independent variables. However,

given the factorial structure of certain evaluation techniques it is

also appropriate to analyze the pat:torn of interrelationships

ratings and test scores where the various rating factors are treated

as the independent yariables.

TABLE 20

ILLUSTRATIVE CORRELATIONS BETWEEN
SELECTED RATING FACTORS and TEST SCORES

. .

1968 ORTOPAEDI.0 CERTIFICATION EX7\MINATIO
N=391

Rating Factors

111

Problem Solving
Surgical Technique
Patient Relationships

Mt

Test Scores
Multiple
Choice Oral Mean Simulation

Recall Problem Solving Attitudes

.33

. 16

. 10

.31

. 21

. 21

. 19
. 10

. 15

Such data are summarized in the multiple correlational analysis

reported in Table 21. These data reveal that the rating form factors

have different weights when used to predict different test scores. It

is especially interesting to note the effects of variables that: have

negative partial r's. For example, note that Overall Competence and

Problem-Solving account for most of the correlation between the

Multiple Choice Recall score and the rating factors, and that this

correlation is improved when scores on Patient Relationships and

Surgical Technique are given negative weights. This phenomenon is prob

ably explained in part by the fact that in rating Overall Competence the

supervisor takes into account the cognitive, psychomotor and affective

skills of the subject; if he perceives two men as equally competent,

the man with higher affective and psychomotor skills will be likely to

have lower cognitive skills since the chief's perception is the result

of an amalgam of all three components of competence.

The multiple R's reported in Table and in the subsequent tables

in this section may seem d5smayivigly small, and such a conclusion would

be justified if the tests had been deve1 -J2cd Eor purposes of predicting

supervisors' ratings. Rather they exe intond-,d as measures of compe-

tence for purposes of certification. The studies of concurrent validity
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have therefore been clesicjned to tcst the hypothesis that.the.testsweasureimporLant areas of competence. Second in interpreting the correlations
between rating factors and test scores it is necessary to recognize that
the reliabilities of sub-scores of each are in some cases quite low.
For example, the reliability of the multiple choice recall score is .71and in no case does the reliability of a rating factor exceed .31. (See
Table 18) Given this much error in the two sets of scores a multiple
correlation of .34 is of considerable practical, as well as theoretical,
significance.

In summery, the rating form data in the present study have been
useful primarily as a means of gathering evidence on the validity and
the factor composition of the various test techniques. The results to
date suggest that by increasing the .number, of observations, and by
specifying the factors to be rated in more operational detail, the
reliability of the' ratings can be raised sufficiently to justify their
use in evaluating the relative effectiveness of varied curricular
settings. Ultimately, however, the main impact of the observational
techniques developed for this study will depend on the degree to which
they are of assistance to those responsible for training in defining
program objectives in more specific terms, in monitoring residents'
progress and in diagnosing the strengths and weaknesses of both the
resideat and the program.
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Ratimjs of Specific Incidents of Perfoince

Observational Rating of On-the-Job Performance

In addition to ratings of relevant aspects of habitual performance
it is often useful to record an examiner's evaluation of a specific
incident of on-the-job perCormance. In the current study only one such
rating form, The Form for.,Evaluation of SlArgical Skill, has been developed.
An excerpt from that form" is shown below, illustrating _he specification,
the description, and the method of rating one factor.

11101Pir
AM.11.10/ /i0.4....0,0*00.41140....0.....IIM,WW,M.

Factor I, Initial_preparation for surgery

11114011..01.1.11...01.....1.11110011016.

........14101*.......011.1...11.1 0.11441.

Did surgeon reaffirm procedure with patient before surgery?
Was surgeon properly gowned? (Cap over hair, mask tight,
careful timed scrub of hands, gets into gown and gloves
properly.) Did he review procedure and position with
anesthesia staff? Was the position of patient appropriate
for procedure. (Surgery, tourniquet, X-rays, bone graft,
etc,) Did he know the names of nursing and medical staff?
Was preparation of patient's skin adequate? (Check area
scrubbed, technique of applications, method of discarding
sponges, etc.) Was draping satisfactory and appropriate to
procedures? Did he prevent contamination by others?

4 0 Excellent
3 r:3 Good
2 C:= Adequate
1 j Poor

Comments

Note, that there are alternative possible ways of scoring performance:
For example, it would be possible to require the observer simply to
apswer "yes" or "no" to each of the questions listed in the excerpt.
Such a method could be expected to achieve high reliability in initial
ratings; however, it would still be necessary to determine (?resumably,
on the basis of the "yes" and "no" answers) whether the surgeon had
mastered the procedure at a satisfactory level. In the present study
the decision was therefore made to utilize the questions merely to define
the factor to be evaluated and to require the examiner to make a direct
value judgment about the adequacy of the behavior observed.

To date, this form has been employed only experimentally in small
pilot studies; no statistical Bata are as ye: available on the reliability
and validity of ratings derived from it.

* See Appendix 9 fur the complete text of The Form for Evaluation
of Surgical Skill.
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Observations of Oral Simulations and
Oral Tests of Comy lex Ccignitivc Behavior

Since oral simulations are complex performances, the problems of
developing and applying rating forms for scoring oral examinations are
similar to those involved in evaluating on-thejob performance.

The effectiveness of such examinations depends upon two conditions:
First, the ability of the examiners to develop techniques which elicit
behaviors that do, in fact, sample important areas of competence; and
second, the development of rating procedures that will yield reliable
assessments of the behaviors elicited by the techniques. The first
condition is discussed in subsequent chapters in connection with
summaries of the studies of oral examinations; the second condition is
the main issue of concern nerc.

During the course of the Orthopaedic Training, Study, four types of
forms for rating oral examinations were developed.' Two approaches are
represented in these forms. The first approach is illustrated by the
following excerpt taken from the "Rating Form for. Use with Patient
Interviews." The reader will note that this approach is similar to that
discussed above in the rating of ilabi-Eual performance, and like its counter
part, can suffer from various types of errors of classificat.Lon, e.g.,
one examiner's "04" is equivalent to anothr's "07" even though both
agree on what the examinee did. However, it is important to observe that
so long as this represents systematic differences in standards, errors
of this type do not influence the correlation between the scores of two
raters.

10110000..r. ....*.,ww,,*.w**m.: p.a...y.
Factor. I:

.^.
Ability to elicit an adequate amount of pertinent information

(The candidate should ask most of the indicated questions;
other questions should be appropriate to the diagnosis.)

01 02 03 04 05 06 07 08 09 10 11 12DOD DOD DOD
Poor Adequate Good Excellent r.v.1.....*,.*..01,..

In the present study it was found that in utilizing the form illustrated
above, the correlation between two examiners' ratings of the same set
of half-hour oral examinations was genefally about .70 It would
therefore appear that much of the difficulLy in generalizing from oral
examination data is due not so much to errors of perception in human
judges, but to errors of classification and sampling. This is an

* See Appendices 10 throughlafor copies of these forms.
** For a detailed summary of the data see SectionTwo, ChaptervIT.
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important findng since classification errors can be reduced by
statistical correction and by pooling data from many examiners, while
sampling errors can be reduced by enlarging the sample of examinee
behavor observed. Alternatively, if the judges disagree seriously in
the ra10.:ing of examinees, it is impossible to use the ratings as measure
of_examinee_com2otence, since they will reflect rater bias rather than
the "real" b:llavior of the examinee.

RATING SCALE

INSTRUCTIONS: Place a tally mark in the appropriate box for EACH
statement EACH candidate makes.

....... .,,,,,, , ...,,. .,,,,,, ,, ,,,,, . ,,,, v,, ,,,t,f., .,.,..,,,,,,,,,, 0.y., e.,,,,,,,, ,,AN 7,4,.,,,,,, ...,,,,,,o, ,,,.....,. .... ,,,14 0 , I. ,,,, S. ay. ...MM....1.Y, .7 .... .4.4.7,1M0...Nr%71,........1,10 0.017 fl,./ 4....:1"..r,TA.P.V.7...1 a.... Vg,7.1, 444 14.1(..r ":...-re e....e...,

LEVEL OF
STATEMENT , T V., '2 rf,

A B

CANDIDATE NO:

O. ERROR

I. ,HINDRANCE

x
II. PASSIVITY

III, CLARIFICATION

1

****..,,
I.V. INTEGRATION

FACILITATION

t

a. -1.51, 4,10.4,4.4 Ow sre von oft e .1,1

.. e

*V ....Oh. 11* ',I.O.W.", ova...Own.. o

1 " HO... .

...,.10

1.1.- ,



The second approach to the development of rating forms is illustrated
in the excerpt from the "Rating Form for Simulated Patient Management
Conferences" quoted above t In using this form the examiner is directed
to record the number of times that a specified behavior occurs. On
theoretical grounds it would appear that this approach would tend to
waximize inter-observer reliability despite the fact that observers will
disagree on the classification of some specific behavioral incidentsr
Unfortunately, it was not possible in the present study to obtain data
on the use of this method with a sufficient number of cases to test this
hypothesis.

Summary Commcnt

The objectified forms developed .:1 this study for rating both
habitual performance and ,oral examinations appear to provide valuable
information on aspects of examinee performance riot readily assayed by
written examination. however, both types of ratings are subject to
errors of classification and sampling which must be taken into account
in generalizing the data derived by such methods. With due allowance
for such errors, the forms developed for use in this study yield ratings
of resident performance at different levels of training that differ in

16

the expected direction, and ratings of candidate performance that are
associated in the hypothesized ways with estimates derived from more
objective written exercises.

* For a description of this examination and the complete text of the
form see Section Two, Chapter VIII, and Appendix 12.
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CHAPTER VI

WRITTEN SIMULATION EXERCISES

statem(To: o the 2r0-?].cm

In 'the critic:Al incident study a numly...!r of activities relating
to the processing of information were identified as essential ingre
dients of competency in the practice of orthopaedic surgery. The
following are illustrative of these critical requirements:

1. Obtaining adequate information from the patient
2. Consulting other physicians
3. Checking other sources
4. Directing or ordering appropxiate films
5.' Obtaining biopsy spec*Iaen
6. Persisting to establish definitive diagnosis

The study further identified some of the elements involved in the
ability to make appropriate decisions in complex situations, The
following are illustrative:

1. indicating suitable treatment for condition
2. Treating with regard to special needs
3. Choosing wisely between simple and radical approach
4. Delaying therapy until diagnosis bettor established
5. Treating most critical needs first
6. Reassessing, altering or repeating treatment

However, both the process and the statistical analyses of the commonly
used oral and written techniques revealed that they did not yield
adequate assessments of most of these skills and abilities. In the
clinical setting, the individual problem-solver is usually confronted
initially with only very limited information, such as the presenting
complaint of a patient. From this information he must generate a
hypothesis, gather data and, on the basis of these data generate new
hypotheses. Sometimes the most important component of competence
consists in the ability to carry out the process of hypothesis testing
effectively. Less competent individuals may fail either by coming to
premature conclusions or by refusing to make a decision when the situ-
ation demands that type of behavior. Furthermore, they may misinterpret
results, pursue false hypotheses with stubborn persistence or make
serious errors in judgment about the significant data they need to
obtain or about the findings they do collect or about the relative
weight of relevant factors-in a.rriving at a decision-: In sharp contra
with this reality most conventional written examinations provide sig-
nificant cues to the examinee by presenting him with a limited amount
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of information which is, by definition, adequate for the solution of
the p:.oblem posed--a form of cueing rarely present in real life. To
avoid this distortion of reality various simulation techniques have
been devised for assessment of certain aspects of professional compe-
tence relating to clinical judgment in orthopaedic surgery.

Descripti.on of Written Simulations

The written simulations developed in the current study employ
a special answer sheet with as erasable overlay, which can he used to
give immediate feedback to examinees.1 The problems are then designed
to require the examinee to make choices from an almost unlimited number
of broaq strategic routes, several of which may lead to an acceptable
result,

A typical problem is initiated by a brief description in either
verbal or visual form of the patient's presenting complaint. For
example, a problem might be introduced with the following statement:

'You. are called to the emergency room of a hospital to see
a 50-year old woman patient who has been rushed to the
hospital after collapsing at a luncheon a half-hour ago.
The patient is in severe pain.

The examinee is then required to select from a number of possi-
bilities a course of action reflecting his estimate of the seriousness
and urgency of the situation. The following are illustrative of the
choices offered at this point:

You would NOW (Choose only ONE):

1. Obtain further history
2. Perform a' physical examination
3. Hospitalize patient for further evaluation and therapy
4. Prepare patient for urgent surgery

Etc.

The examinee records his decision by erasing the opaque overlay
from a specially constructed answer sheet. His erasure will reveal
either instructions directing him to the next section of the problem
or feedback regarding the results of his decision. If, in the illu-
stration quoted above the examinee had selected item 3, "Hospitalize
patient for further evaluation and therapy", his erasure would reveal
the words: "Turn to Section F." In Section F he would be confronted
with an extended list of possible interventions such as those listed
below, and on erasing would find the results of his orders as shown
in parentheses;
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In light of the oveilable information you would NO order

(Select as many as you consider indicated) : .

211- Hemoglobin determination (11.0%sm%)
212- Chest X ray (see X-ray number 72)
.213- Electrodardiogram (see tracing number 102)

Etc.

On the basis of these new data the examinee is lequired to make further
decisions about the next steps in the diagnosis and treatment of this
patient.

Each such problem is constructed to allow both for different medical
approacheS and for variation in patient responses appropriate to these
several approaches. The stages in the work-up and the responses to the
specific interventions the examilice chooses are meticulously designed to
simulate the clinical situation. For example, in response to an order
for a specific test, a laboratory report is revealed by erasure of the
overlay; in response to an order for an Xray, electroencephalogram,
electrocardiogram, etc. the examinee is referred to a high quality
reproduction of the Xray or tracing; if the student orders a blood
smear be is referred to a color plate of the smear; if he orders medi-
cation the patient's response is reported. Even the complications whicl
must be managed differ from person to person depending (as they do in
the office or clinic) on the unique configuration of prior decisions
each has made. For some, the erasures will reveal an instruction to
skip one or more sections of a problem because the approach they haVe
chosen is effective in avoiding potential complications with which
others must cope. If however, at any stage the examinee orders some-
thing harmful or fails to take measures essential to the recovery of the
patient, he uncovers a description of the clinical features of the com-
plication that has developed. He is then directed to a special section
where he has the opportunity to take heroic measures to rectify his
previous errors; if the remedial measures are inadequate he may be
instructed that the problem is terminated because the patient has
suffered a relapse and has been sent to another hospital or has been
referred to a consultant, or has died.

The construction and analyses of these written simulations suggests
that there are two somewhat distinct types: one, the diagnostic problem
in which the gathering of iaformation is the predominant element, and
the other, the treatment problem in which choice among various thera-
peutic possibilities is the predominant element. The types of decisions
required in diagnostic problems appear differ from those required in
treatment problems. in the former, the choice is between doing more o_
less, whereas in the treatment problems the choice is more likely to be
between two mutually incompatible courses of action. The consequences
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of inappropriate actions will therefore also differ in the two typos

of problems. Most relatively short problems are easily identified

as predominantly one type or the other, and the more extended problems

can usually be divided into treatment and diagnostic sections and

separate scores can be derived for each type of problem or from each

section of the more extended problems.

Scoring written Simulations

The problems are scored by asking a criterion group of subject matter

specialists to classify each option in the problem as belonging to one of

the following categorles:

++ Category: Choices which are CLEARLY INDICATED and IMPORTANT

in the care of THIS patient at THIS stage in the

work-up or management;

-1- Category: Choices which are CLEARLY INDICATED but of a more

ROUTINE nature, i.e., should be selected but are

not of special significance in the care of THIS

patient at THIS stage.

0 Category: Choices which are OPTIONAL, i.e., Lhe probability

that they will be helpful for THIS. patient at THIS

stage is fairly remote or quite debatable;

- Category: Choices which are CLEARLY NOT INDICATED though NOT

HARMFUL in the management of THIS.patient at THIS

stage;

Category: Choices which are clearly CONTRA-INDICATED (i.e.,

are definitely harmful or carry an unjustifiablely

high cost in terms of risk, pain or money) in the

'care of THIS patient at THIS stage.

Options in the + and 4+ categories are assigned positive weights

of a magnitude to reflect the importance of the decisions; Similarly,

procedures the criterion group has identified as contra-indicated are

given negative weights of varying sizes. The maximum number of points

obtainable by selecting all indicated procedures and avoiding all useless

and harmful ones is calculated. The examinee's score is reported as a

percentage of this maximum. The score is called the "Net Score" or

the "Proficiency Score" lnd is reported for a test as a whole, or for

various types of problems, or for individual problems or even for

sections of problems. Further it should be noted that a given Proficiency

Score can be achieved in quite different ways. For example, some indivi-

duals select relatively few indicated procedures while avoiding most contra

indicated ones. Their major errors are errors of omission, a
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characteristic pattern of some practicing physicians. Others select
most of the indicated items, but also choose numerous contra-indicated
ones. Their major errors are errors of commission, a pattern which
is quite common for neophytes, such as medical students. For all
special studies of written simulation the following scores have been
calculated:

Score on. Proficiency ,i(l!he Total Test
Score on Selection of indicated Procedures °4 'he Diagnostic Problems
Score on Avoidance of: Contra-Indicated Procedures) the Treatment Problems

Reljability of Written Simulations
. .

The written simulation exercises are 'so unconvmtional in form'
that they pose now problems in defining and computing reliability
In estimating the reliability of these exercises, reliability has been
defined as the amount of error involved in generalizing from the results
to some universe; the major issue then becomes the definition of the
universe to which one wishes to generalize. All studies done to date
strongly suggest that even one fairly lengthy simulation is highly re-
liable if one wishes to generalize to a universe of similar problems
dealing with similar disease entities. However, if one wishes to

16

generalize about some global ability, such ari "clinical judgement,"
for example, then it is necessary to use several simulations to achieve
a reasonably reliable estimate. This is explained by the fact that
only modest correlations are obtained between scores on different
simulation problems, for the same reasons that in "real life" lead to
superb physician performance with one patient and only mediocre or even
poor performance with others.

In estimating the reliability of simulation exercises for purposes
of generalizing to ,a universe of similar problems, sampling similar
components of competence, a technique analogous to the split -half method
has been employed in this study. * This technique is basod on the
assumption that an individual has equal opportunity to select all items.
This assumption is appropriate for diagnostic problems since it is pos-
sible for an examinee to make independent choices. However, in treat-
ment problems, one choice often precludes other choices, consequently,
the technique is inappropriate for most treatment problems, for which
some form of analysis of variance must be used. Unfortunately, to
date, no orthopedic examination has included a sufficient number of
treatment problems to permit effective application of analysis of variance.
For this reason, techniques of estimating reliability from corrected
correlations between part test and total test scores have been utilized
in this study to estimate the reliability of both diagnostic and treat-
ment problems despite the fact that other evidence suggests that

* The specific method employed in this study involved obtaining the
correlation between scores on every third item versus scores on the
total test and correcting with Angoff Formula 12.
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such a method results in a serious underestimate of the reliability of

treatment problems.

The results of the various studies of reliability of written sim-
ulations are shown in Table 22 which reveals that most of the diagnostic,

problems achieve reliabilities in excess of .90, where one is attempt-
ing to generalize tp a universe of problems similar in both content and

process. Thus, we can be reasonably certain from the data that examin-

ees who fail in a simulation exercise to diagnose a Char. cot hip, for
example, genuinely failed to handle that problem adequately, and that

the results are not due to accidental factors. One cannot conclude,
however, that such examinees would fail to make an accurate diagnosis

in 8 clinical problem involving some, other .diagnostic entity; nor

can one conclude that failure in one problem indicates that the physi-
KI is. a poor .diagnostician. Estimates of the-latter must be based on

analysis of:performance on a large number of problems, and in a variety
. .

of settings.
V4i_d_iLy of Simulation Fxercises

Content Validity

Though the written exercises were designed to simulate reality,

they cannot duplicate it for the reasons that:

1. Confrontation with the real patient whose manner, appearance
and physical reactions provide many clues, both helpful and

distracting, is eliminated.

2. The exercises necessarily i.nvoive compression and distortion
of time scale which may lL I to exploration of blind alleys
longer than is likely in the clinic or ward.

3. The examination format may impose an arbitrary pattern of

exploration and intervention.

4
. Real life pressures (e.g., a waiting room full of patients)

are eliminated.

5. As with other examination formats, this may be preceived as requir-
ing the examinee to anticipate what those who have constructed
ihe examination are looking for, rather than to consider only

what is best for the patient and convenient to himself.

Such challenges require thoughtful study of at least two hypotheses

which underlie both written and oral simulations:
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TABLE 22

RELIABILITY OF PROFICIENCY SCORES ON SIMUL7iTION EXERCISES

EXAMINATION'
PROGRAM*

Kay 1965
Certification
Exam - I

N

*Nov 1965
II) 'draining

Examination
*Jan 1966
Certification
Examination
Candidates

10000 0.0.0 00... /my. 00001

*Examiners

ay 1966
Certification
Examination-I
Nov. 1966
In-Training
Examination
First Year
Residents
Second Year
Residents

0..
Third Year
Residents

Fourth Year
Residents

408

1495

402

18
11In* 1 00.00

4

450

................

PROBLEM
NO.

I NATURE OF
PROBLEM

LENGTH OF
TIME FOR
PROBLEM

Diagnostic 45 Min.

I Diagnostic

*/
15 Min.

II Treatment 15 Min.
"MT..

I Diagnostic 15 Min.

II Treatment 15 Min.

III- -A Diagnostic 15 Min.

B Diagnostic 15 Min.

C Treatmont 15 Min.
I 00.0 0..00

I
100 .

Diagnoi"c.ic 15 Min.

II Treatu% it 15 Min.

III DiagnosUc 15 Min.

III Diagnostic 15 Min.

III Treatment 15 Min.

Diagnostic 15 Min.

I Treatment 15 Min.

I Total 30 Min.
10.0.0 400E1 .

I Treatment 15 Min.

I Diagnostic 15 Min.

II Treatment 15 Min.

II Diagnostic 15 Min.

.I+ TI Total 60 Min.

I Treatment 15 Mia.

Diagnostic 15 Min.

II Treatment 15 Min.

II Diagnostic 15 Min.

Total 60 Min.

I Treatment 15 Min.

II Diagnostic 15 Min.

II Treatment 15 Min.

II Diagnostic 15 Min.

I Total 60 Min.

I Treatment 15 Min.

II Diagnostic 15 Min.

II Treatment 15 Min.

II Diagnostic 15 Min.

11 Total 60 Min.

RELIABILITY
COMPUTED BY
ANGOFP 12

.86

. 53

. 0

.57
-.38
.97

.91

.50

. 32

-.32
.98
.91

.50

.91

-.06

.00 100..
.77

.00

.97

.56

.81

am. ....I

.23

.97

.40

.80

.89

0.0.00

.36

. 97

. 23

. 76

.89
. 56
. 97

. 39

.82
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.XAMINATION
PROGRAM

N
PROBLEM

NO.
NATURE OF
PROBLEM

LENGTO OF
TIME FOR
PROBLEM

RELIABILITY
COMPUTFI) BY
ANGOFI' 12

Jan. 1968 575 "
aw -,.

Treatment

oravor Ns...wor

15 Mln. .00

Final Diagnostic '15 Min. .89

Certification Treatment 15 Min. -.19

Examination Diagnostic 15 Min. .76

Candidates 1+11 Total 60 Min. .60..* 1.

* NOTE The two problems on the November 1965 In-Training Examination
were given in slightly altered form to the candidates and exam-
iners in the 1966 Final Certification Examination.

** Sub-sample composed of all of graduates of U.S. medical schools taking

the OCE for the first tithe.
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1. That the mental processes involved in working through
a simulation exercise are sufficiently similar to those
required in effective clinical practice that data on the
former will provide valuable information on the latter;
and

2. That the individual's approach to simulation problems
reveals attitudes which are characteristic of his
management of actual clinical problems.

Evidence relevant to these hypotheses is.presepLed below in the dis-
cuss4.onsof construct and concurrent validity.

Construct Vall.slity.

Several approaches to the analysis of the construct validity of
written simulations have been employed in this study. The first en-
tails investigation of the relationship between performance and such
background variables as amount of training, age, and practice setting.
Three hypotheses were considered in this part of the study.

(1) That increased training would be associated with higher
proficiency scores and that this growth would be pre-
dominantly in therapeutic .decision-making rather
than in diagnostic thoroughness.

(2) That beyond a certain point, increasing age would be
associated with lower proficiency scores and that this
decline in performance. would be manifest primarily in
a greater tendone to take diagnostic shortcuts.

(3) That, since the problems had been constructed and scored
primarily by physicians in academic settings, according to
theiZ value systems, clinicians in those settings would per
form better than physicians practicing in other settings.

Evidence relevant to Hypothesis (1) was collected in the In-
Training Examinations. Table 23 which summarizes the data on written .

simulations from the last three such examinations, indicates that there
was no significant difference in proficiency scores on diagnostic
problems between first and fourth year residents whereas,with one ex-
ception, these two groups differ significantly on proficiency scores
on treatment problems. In the one exception, the treatment score was
strongly linked to the diagnostic score on that particular problem.
These data lead to the conclusion that increased training seems to be
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aqsocinLed with increased ability, (as measured by these problems) to
make effective treatment: decisions without concomitant growth in the
ability to gather information for purposes of solving diagnostic problems.

TABLE 23

Relation Between Level of Training
and Proficiency Scores" }'

r
,

*0.... MP. /..... A

Examination . Mean Proficiency Score
. of Residents In: Difference

Between----
Problem Type of First Second Third. Fourth First and

No. Problem Year. Year Year. Year Fourth Year

Nov. 196.5 I Diagnostic 73 71 74 75 + 2

InTrainino II Treatment 28 31 31 35 + 7*

Examinatio 258 309 369 430

Nov. 1966 .1 Diagnostic 62 63 55 59 - 3

In-Trainin II Treatment -10 - 7 - 7 - 4 + 6*

Examination II Diagnostic 7 7 6 5 - 2

II Treatment 17 20 20 15 - 2

456 531 345 390

Nov. 1967 1+II+III Diagnostic 36 36 36 36 0

In-Train- +II+III Treatment 43 46 52 54 I-11*

ing Exam-
ination

244 513 499 399

.-.1..-..---..........., .,....

_ . .

All scores are expressed as raw .scores.

* Significant at .05 level of confidence.

Insight into the possible explanations of these phenomena was obtained

from a study of the responses of residents, candidates and examiners to

similar problems. These data, summarized in Table 24, suggest that those

with more experience tend to be more willing to trust their judgement

and to take unavoidable, radical action earlier than less experienced

physicians.
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TABLE 24

COMPARISON O1' MANAGEMENT DECISIONS AMONG SELECTED GROUPS

1966 In-Training and Certification Examinations

..,.,re. Nun.s...1444/PA.1
ay* *..04441,.

Recommended Action

Amputate, * first opportunity

Amputate, * later

Total

Percentage of Each Group
Selecting the Option

Residents

(N=1366),* *a.
10'.

26

36
Im.....,041.0m.

Candidates I Examiners

(N=403)

20

20

40

(N= 184)

28

22

50

* Amputation was the optimal course of action.

Data'on hypotheses (2) and (3) were obtained from the 1966 Final

Certification Examination in which identical written simulation exer-

cises were administered to both candidates and examiners, and the re-

sponses of the latter group were further analyzed according to age and

academic affiliation. The results, summarized in Table 25, reveal that,

among the examiner group, increasing age was associated with lower scores

on both treatment and diagnostic problems and that, while the younger

examiners showed a marked superiority to the candidates on the treatment

problems, no such superiority was manifest on the diagnostic problems.

Table 26 suggests one possible explanation.: In the diagnostic work-up,

examiners seek substantially less information than candidates, and as

indicated in Table 27, this tendency among examiners is exacerbated with

increasing age, a finding similar to those noted in the observational

studies of Peterson and ClutA/J Finally, as shown in Table 25, the re-

sponses of full-time academicians on the written simulations were in

much closer agreement with the criterion group than were the responses

of examiners from other practice settings. Di short, Ehe oxrxriencal

more likely to take diagnostic shortcuts and is more willing to take de-

cisive action in treatment; among the experienced physicians, those who

practice in academic settings are, not surprisingly, more likely to be-

have according to standards established by criterion groups which are

heavily weighted with academicians.

In summary, the data from studies of the construct validity of thc

written simulations are encoul.agilig in that diferences in the responses

of various groups ate in the expect:ad direction and the patterns of re-

sponse are closely similar to those reported in observational studies of

physician performance in clinic Ji settings.
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TABLE 26

ANALYSIS OF STRATEGIES IN GATHERING
INFORMATION ON WRITTEN SIMULATIONS

1966 Final Certification Examination, Problem III

Procedure

Percentage Selecting Total Percentage
as the Initipl Selecti Procedure

Procedure at Any Point

* Obtain a history
Obtain a physical examii?ation
Obtain. laboratory and X-ray data
Obtain a biopsy
Initiate treatment

Candi-
dates

61
8

10
19
2

Exam- Candi- Exam-
iners dates iners

42 67 50
13 66 57

12 64 48
29 95 96

4 92 92

* Optimum choice according to criterion group

TABLE 27

EXAMINER'S PROFICIENCY SCORES ON HISTORY
AND PHYSICAL EXAMINATION SECTION OF WRITTEN

SIMULATIONS

1966 Final Certification Examination, Problem III

Age Group N Mean % Standard Deviation
.

,

Under 40
41-45
46-50
51-55
56-60
over 60

16

44
36
32
33
18

38.3
25.3
22.1
19.8
15.1
1.3

31.1
.

25.2
24.4
.23.2
20.7
3.8



Evidence regarding the construct validity of written simulation
exercise was also obtained from correlational and factor analytic
studies of the relationships between performance on the simulation

exorcises and that on other types of test exercises. Since the written
simulation exercises had been designed to measure aspects of competence
not sampled by more conventional devices it was predicted: (1) that

there would be relatively low correlations between scores on written
simulation exercises and scores on other tests and (2) that the factor

structure of scores on written simulations would differ from that of

scores on other tests.

Data relevant to the first hypothesis are presented in Table 28.

These data, as accumulated from the administration of a number of
problems in several different tests given to different groups of
examinees, are consistent: The correlation between scor03on written simu -

lation exercises and scores on other evaluative techniques is in no

case high and in most cases does not differ from zero. The data suggest

that not more than 10%-20% of the variance is common to all techniques

and that this common variance can probably 'be attributed to a common
informational base requisite to performance on any of the tests. Beyond

that, the orals, the simulation exercises and the multiple choice
questions ,appear to be measuring somewhat different aspects of competence.

Data relevant to the second hypothesis are presented in Tables 6

and 7 above which summarize the more signi.ficant.results obtained
in the two factor analytic studies that have been conducted to date. In

the first study as summarized in Table 6 three independent factors emerged:

The multiple choice examination and conventional orals loaded on one factor;

written simulations of the diagnostic type loaded heavily on a second

factor; and written simulations of the treatment type loaded moderately

on a third factor. Tho second study, summarized in Table 7, revealed a

somewhat more complex, but essentially similar factor structure in the,

1968 Final Certifying Examination. In short, both yield data compat-
able with the second hypothesis stated above.

Concurrent-Validity
The concurrent validity of the written simulation exercises was

investigated by means of correlational and multiple regression analyses

in which total and sub-scores on the exercises were used together with

other test variables to predict supervisor's ratings of the habitual

performance of residents. In the first such study, conducted on the

1966 In-Training Examination, residents in the first 2 years of the
training program and those in the last 2 years were treated as different

populations since it was felt that sunervisors would use different
criteria in evaluating the two groups. The results, as summarized in

Table 29 and detailed in Append:ix 14_findicate that the total score on

the Written Simulation Exercises makes no significant contributions to
the predictim of supervisors' ratings of any aspect of habitual perfor-

mance. However, the picture differs markedly when sub-score on the
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TABLE 28

CORRELATIONS BETWEEN WRITTEN SIMULATION PROFICIENCY SCORES
AND SCORES ON OTHER EVALUATION TECHaUQIES

PROB- TYPES OF SCORES ADULT PROBLEM. SIMULATION MULTIPLE
LEM CONVENTIONAL SOLVING ORAL CHOICE
NO. ORAL (1/2 Hr) ORAL (15 MIN) (10 MIN)

January 1066 Final Cer.t Exam N=383
I

I Diagnosis (Lab) .14 .05 .05 .24
II Treatment -.03 -.07 -.01 .07
III 'Diagnosis

(Hist. & Phys.) .05 -.12 .06 .10
Diagnosis (Lab) .18 .10 .11 .18

Treatment .03 .00 .06 .08

M.Tz.1.966 Cort. Exam I N=408
I Diagnosis - -

II Treatment - _

I Total - -

IhFNovember 1966 In Training Exam 'First Two Years N=109
Treatment .08 -.02

I Diagnosis -.05 +.24
II Treatment -.08 -.05
II Diagnosis -.19 +.10
I&II Total -.06 .11

November 1966 In-Training Exam Second Two Years N=109
I Treatment .19 .07

I Diagnosis -.14 .04
II Treatment . +.14 -.06
II Diagnosis -.17 .07

Total -.06 .05

January 1967 Cert Exam N=407
I Treatment .01 .02

November 1967 InTraining Exam N=1682
I+II-FIII Treatment - -

I+II-FIII Diagnosis - -

Januaryl968 Final Cer.t Examination N=784
I+II Diagnosis
I+II Treatment
I+II Total

. 16

. 20

. 23

-
_

-

.16

.18

.21

-.01 .01

+.12 .07

-.07 ..07

+.17 .06

-.01 .05

-.00 .23

-.00 .23

-.01 -.05
-.15 -.04
-.04 .18

.05 .08

- .27

- .29

.02 .31

.07

.04 .35

*NOTE: In the January 1968 Examinati-on the _Problem Solving Scores are based
on a combination of 4 half-hour orals.
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simulation exercises are con idered. For example, for residents in the
first two years of training, scores on the avoidance of contra-indicated
procedures in diagnostic problems are negatively correlated with super-
visors' ratings. That is, individuals who ask numerous irrelevant quos-
tions and who select many contra-indicated procedures seem to be more
inquisitive and more thorough though probably less well-informed than
others in their diagnostic inquiries, and it appears that the chief of
training values curiosity and thoroughness and tends to disregard lack
of information on the part of the relatively inexperienced residents.
In contrast, for residents in the last two years of training scores on
the avoidance of contra-indicated procedures in, diagnostic problems
were positively correlated with supervisors' ratings, probably a re-
flection of the differences in standards training chiefs apply to
neophytes and to experienced practitioners,

Such data raid so many puzzling questions that the concurrent
validation study of the 1966 In-Training Examination was replicated
on the 1968 Final Certifying Examination. The results are summarized
in Table 30 and detailed in Appendix 15 : .They suggest, as did the
study of the 1.966 In-Training Examination, that several different
types of tests are needed to predict competence as defined by super-
visors, since in all cases the three best predictor included scores
from both Written and oral exercises. Second, as would be expected,

1111

the several predictor variables arefforentally useful in predicting
d t eifferen criterion behaviors:. For example, the partial correlation
of the Multiple Choice Recall score with supervisors' ratings of
Information Gathering Behavior is substantially higher than that with
ratings of Effectiveness in Emergency Care. Third, cerLain of the sub
scores in the simulation exercises appear to make a useful contribution
to the prediction of supervisors' ratings of certain types of affective
behavior, for example, Effectiveness in Colleague and in Patient Rela-
tionships, in assuming Continuing Responsibility and in providing
Emergency Care. In short, these data suggest that the written simula-.
tions may be measuring certain styles and attitude sets as well as
sampling purely cognitive behavior.

Summary

In summary, studies of the reliability and validity of the written
simulation exercises suggest that such problems do require the examinees
to demonstrate certain types of behavior similar to that required of them
in clinical settings, However, the ability to handle such problems differs
markedly from one problem to another depending in part on the content of
the problem, hence, several problems are required to obtain reasonably
reliable results. Nevertheless, despite limited generalizability across
problems, scores based on even a few proble:ns,wher combined with data
from other evaluation techniques, make a significant contribution to
the assessment of competence in orthopaedics. Secondly, such exercises
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appear to sample some types of behavior (e.g. diagnostic thoroughness)

not easily observed by superviosrs and not generally rewarded in training

programs. Third, exercises of this type appear to sample certain affec..

ive components of completence not readily measured with conventional

cognitive techniques.

Though further work is required to develop optimum methods of

constructing and scoring simulation exercises they appear to be making

a sufficiently reliable and valid contribution to the more comprehensive

assessment of professional competence to justify their expanded use.

R. Damrin, Glaser, etal, "The Tab Item: A Technique for the Measure

ment of Proficiency in the Problem Solving Task", A. A. Lumsdaine

and R. Glaser (Eds), Teaching Machines and Pro rammed Learning:
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3. Arieh Lewy and Christine McGuire, "A Study of Alternate Approaches

in Estimating the Reliability of Unconventional Tests", Read at
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4. Kenneth Clute, The General Practionier, (Toronto) University of

Torondo Press, 1963.

5. Osler Peterson, etal, "An Analytical. Study of North Carolina

General Practice", 1953-54, Journal of Medical Education, 1956, .

31, No. 12 (whole part 2).
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TABLE 29-A

RESULTS OF MULTIPLE CORRELATIONAL ANALYSIS
USING RATING FACTORS AS DEPENDENT

VARIABLES AND TEST SUB SCORES AS INDEPENDENT VARIABLES
1966 In-Training Examination

Dependent
Variables:
Rating
Factors

0.0.4 01,40, Mane

-Factual
Information

Problem
Solving

.11.044.1.Ni 1.4

.53

OOONOIrOrMO

FIRST AND SECOND YEAR RESIDENTS
N = 109

JONIO,O; Mr; VOMO IONOIOA

`ST:11:....-.T!.: 2 t'T ; riZZLI:W:MW:=3:4-2ZetrZr.«.1 Mtl.:0;f7""Ari.:47:=73:4.7.7":11.7.:2!::::."mvs::, 2 15,..0.:V.:,.,,Plir,1=1*.te r

Independent Partial
Variables

Test
Scores

1.83**

OFOOrbarogrOai

01 I* 4104.011.10....V. .11.0011 sag000r r000rroorroOso.0000reer Or fo.Vint. /few 111.04,1111

Problem I, Written Simulation
Score on Avoidance of Contra-
Indicated Diagnostic
Procedures

........roro.mOrmlomom000.........;"

.28

Proposed Treatment Interview .28

Overall Score

Proposed Treatment Interview -.26

Interaction Score

Problem II. Written Simulation .24

Score on Avoidance of Contra-
Indicated Treatment Procedures

Problem I, Written Simulation -.22

Score on Selection of Indicated
Diagnostic Procedures

None Significant

Information
Gathering
tiromO 01*. ...../.0

;thics

None Significant

OPOOMOOOrriOODOOO

7.84'4.*

7.42**

6.46*

5.20*

4.71*

orIOOOrororodrepOOO

None Significant

$ Significant at .05 level
** Significant at .01 level

oaornorl
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TABLE 29-B

RESULTS OF MULTIPLE CORRELATIONAL ANALYSIS
USING RATING FACTORS AS DEPENDENT

VARIABLES AND TEST SUDSCORES AS INDEPENDENT VARIABLES
1966 In-Training Examination

THIRD AND FOURTH YEAR RESIDENTS
N = 119

Dependent
Variables:
Rating
Factors

Factual
Information

Problem
Solving

Information
Gathering

Ethics

Independent
Variables

Test
Scores

MY.

None Significant

.56 1.85* Adult Oral Overall

Partial
r

.22 4.87*

7)roblem I, Written Simulation .20 4.02.*

Score on Avoidance of Contra-
Indicated Diagnostic Procedures

M. .10

.63 2.70* Wagnostic Interview Subscore on .21 4.41*

Diagnosis

Problem I, Written Simulation .20 3.85

Score on Avoidance of Contra-
Indicated Treatment Procedures

A*.

Proposed Treatment Interview
Subscore on Manner

Problem II, Written Simulation
Score on Selection of Indicated
Treatment Procedures

9.14**

7.28**

Problem I, Written Simulation
Score on Selection of Indicated
Diagnostic Procedures

* Significant at .05 level
** Significant at .01 level
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CHAPTER v11

ORAL EXAMINATIONS

Conventional oral examinations are increasingly subject to the
often legitimate criticisms that they are inherently unreliable clue
to both sampling and rating errors, that they are frequently invalid
because they arc not designed to evaluate a number of important areas
of competence, that the aspects of competence which they do evaluate
cannot be precisely determined becausd they axe, so unstructured and
unstandardized and that they are unduly expensive in terms of examiner
time and administrative effort. Despite these defects the oral exami-
nation has persisted as an evaluation technique in those situations where
the limited number of examinees permit, priMarily because the stubborn
conviction prevails that the oral examination measures some ill-defined
aspects of performance not measured by other means, and because the
oral preserves some element of personal contact as a basis for making
an important decision about an individual and also provides the examiner
with a feeling of participation in the evaluation process difficult to
obtain with other methods. Consequently, in. restructuring the traditional
oral to avoid the defects and capitalize on the benefits cited above,
two considerations were paramount in the present study. The first was
to utilize the opportunity afforded by an oral examination to sample such
interpersonal skills as ability to relate to and communicate with patients
and colleagues. The second was to take advantage of opportunities for
examiner-examinee dialogue to sample the higher level cognitive processes
entailed in interpretation and problem-solving. These considerations
led to the development: of three quite different examination formats,
each deserving of separate analysis.

The Overall De'sign of the New Oral Examinations

Previous experience with written simulations had confirmed numerous
advantages in sampling complex cognitive processes with 2xercises that
require the examinee to make decisions smilar to those required in real
life; however, such exercises in written form have certain limitations.
Specifically, they permit the examinee to select from a list of possible
responses rather than requiring him to aIncrate his own inquiries; in so
doing they impose certain strictures on the examined3mode of inquiry
that are not present in real life, while relieving him him of certain
pressures toward efficiency that are characteristic of the clinical
situation; finally, in a written exercise, it is always possible to
know what a person chooses but often impossible to determine w
makes a particular choice.
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It appeared to the study staff that problem-solving exercises
could be developed in an oral format that retained the essential
characteristics of the written simulation exercises while avoiding

their limitations.

In the first: such exercise, the Diagnostic Interview, the exam-

inee was given a brief description of a patient's presenting

complaint. It was his task to questioa the examiner, who was programmed

with the details of the case, in order to arrive at a diagnosis. During

the history-taking part of the Inquiry the examinee played the role

of physician while the examiner played the role' of a patient; no role-

playing was involved in the inquiry regarding physical and laboratory

findings. The examinee was allowed 12 minutes to gather the information

and three minutes to explain his diagnostic, impressions. A second

examiner observed the proceedings but did not participate.

This exercise, together with two other role-playing exercises designed

to evaluate ability to relate to and communicate with patients and

with colleagues, was first administered experimentally in January, 1966

along with four conventional oral examinations. In order to maximize

the validity and reliability of these experimental orals, standardized
1 case materials were prepared, an objectified rating form was developed

(see Appendix 10 ) and all participating examiners were asked to attend

a two clay training program to prepare them for administering and scoring

the new e%Lminations.

Analysis of the results of these experimental examinations together

with those obtained from a second experimental series conducted in 1.967

led to the following restructuring of the oral component of the 1968

Final Certification Examination: The 2% hours alloted to the orals was

divided into 5 half-hour examinations one of which was designed to sample

skills in relating effectively to patients and colleagues, one to sample

interpretive skills .arid the remaining 3 to sample problem-solving.skills.

Of the three problem-solving orals, one was devoted to problems of

adult orthopedics, one to problems of children's orthopedics and one to

problems of trauma.

The half-hour designed to sample skills in relating to patients and

colleagues consisted of 3-4 role-playing exercises in which the candidate

took the role of physician and the examiner took the role of patient or

colleague in a specifically described situation typical of the problems

the physician encounters in working with others.



82

The nature of the half-hour oral designed to sample interpretive
"kills is probably best: conveyed by the instructions to examiners
shown in the exhibit on the following page. During this exercise
the candidate was presented with 3-4 sets of slides and/or Xrays,
each set relating to a single case. It was his task to describe the
findings present.

Each of the half-hour orals devoted to problem-solving
consisted of 2-3 problems of the following types:

1. The Dianostic Problem: This type of problem resembled the
Diagnostic Interview described previously with the single
exception that role playing was entirely eliminated as included
in the history-taking portion of the earlier format.

The Defense of Therapy Problem: In this type of problem the
examinee was presented with a brief description of a specific
clinical case; it was his task to outline in detail the plan
of management he would recommend; it was the examiner's task
to ask probing questions that would require the candidate to
explain his rationale and to defend his decisions.

3. The Emergency_TIeatment Problem: In this type of problem the
examinee was presented with a brief description of a specific
emergency case; it was his task to detail the steps he would
take and to indicate his priorities in that particular emergency,
while the examiner provided feedback regarding the consequences
of each action recommended by the examinee.

4. The C2alplication Problem: In this type of problem the examinee
was presented with a brief description of a specific case
representing a problem of chronic illness. As in the Emergency
Treatment Problem it was his task to detail the steps he would
take while the examiner provided feedback regarding the conse-
quences of each action he recommended.

The first two types of problems were employed in the problem-solving
orals on Adult and Children Orthopedics, and the latter two types in
that on Trauma.

In all 5 oral examinations the candidate was rated on 4 separate
factors, i.e. components of competence; these were recall of factual
information, analysis and interpretation of clinical data, problem-
solving ability and professional attitudes as defined in Table 31.
While the same factors were considered in scoring all examinations, the
value assigned each factor varied among the 5 orals so as to place maximum
weight on the one or more aspects of competence each type of oral was,
specifically designed to sample.
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EXHIBIT IV

Administration of the Observation and
Inteuretation Examination

You should first present: the material to the candidate and instruct
him to describe what he sees precisely as he might in a written
report, indicating any abnormalities that may be present.

If the candidate fails to illie:cpret the material properly you might
supply him with .some additional historical, physical examination or
laboratory data which would assist him. You should not provide this
additional information until AFTER he has initially described his
findings. If he identifies some abnormalities you should then ask .

additional questions which would probe his ability to interpret what
he sees in the light )f his knowledge and understanding of physiological
and pathological processes. For example, you might ask him to speculate
as to the reason that the structures on the slide show the pattern they
do, or you might ask the probable effect on the abnormality of various
types of treatment.

DO NOT SPEND TOO MUCH TIME ON ANY ONE EXERCISE.
Remember, you ale mainly concerned with what the candidate sees and
how he interprets it. If you ask too many questions about diagnosis
the candidate may simply answer them on the basis of his basic infor-
mation and not: on the basis of any observational skills. Although we
recognize that it is extremely important to assess the candidate's
basic store of information on diagnosis and treatment, this area of
competence is being probed thoroughly in other portions of the examina-
tion.
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TABLE 31

Oral Examination Rating Form-Explanation of Factors

Factor 7 Recall of Factual Information

This factor deals with the candidate's factual knowledge of
general medicine and orthopaedics as displayed by his ability
to discuss the cases during the examination. Note that can-
didates can score high on this factor, but still do badly
in Factor 111 because they have difficulty in integrating the
information they possess. If you believe that the factual
content of the examination is too simple to allow for any
judgment of the store of information of the candidate, check
"Unable to Judge" rather than "Good" or "Excellent".

Factor II Analysis and Interpretation of Clinical Data

This factor deals with the candidate's ability to perceive
the characteristics, both normal and abnormal, of material.
Presented to him in visual form (such as X-rays, slides,
motion pictures, photographs, etc.) and to explain what he
has seen.

Factor. III Problem-Solving Ability--Clinical Judgment

This factor deals with the candidate's ability to use the in-
formation he has to make appropriate decisions in patient
diagnosis and treatment as displayed by the data he solicits
about patients, the diagnostic and therapeutic conclusions
he comes to, his ability to provide a rationale for the deci-
sions he makes.

Factor IV Relates EffectivelyShows Desirable Attitudes

This factor deals with the ability of the candidate both in
statements and in manner to communicate effectively and con-
vey genuine concern for patients, respect for colleagues and
an understanding of the ethical responsibilities of a physician
in his relationships with others.
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In ordr to ensure that all examinations were administered and

scored as p)alned, detailed instructions to examiners and to candidates

were pre posed o_f-lining the procedures to be followed (see Appendices

16 and .7): Secondly, as in the previous experimental orals, training

SOSSi01) were conducted for all examiners and standardized case materials

were supplied to each. Finally, to ensure maximum objectivity and

reliability of the orals, examiners were instructed to utilize a

12- point: scale in rating candidate performance; and to record their

judgments on t :he special form reproduced below.

Recall of Factual
Information

Analysis and interpretation
of Clinical Data

Problem-Solving Ability;
Clinical Judgment

Relates Effectively;
Shows Desirable Attitudes

ORAL EXAMINATION RATING FORM

Unable To
Evaluate

00

00

00

00

Definite Good Excellent
Failure

0 0 Li 0 C] L] 0 0 0 0 0 L]

01 02 03 04 05 06 07 03 09 10 11 12

0 0 0 0 0 0 0 0 0 0 0 0
01 02 03 04 05 06 , 07 08 09 10 11 12

0 0 0 0 0 0
01 02 03 04 05 06

0 0 0 ri
01 02 03 04 05 06

D LJ 0 0 0
07 08 09 10 11 12

0 0 E] 0 0 0
07 08 09 10 11 12

Data on the reliability and validity of each of the new oral
examinations are summarized in the succeeding sections of this chapter.

*Analogous factor scores derived from the multiple choice and
written simulations wore converted to the same 12-point scale
to facilitate comparison of factor scores across techniques
and computation of a composite score on each factor,
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Reliability of thc Oral Examinations of Complox Cogniti_vo Shills

The Diagnostic Interview

The interrater reliability of the Diagnostic Interview was
assessed by having two examiners independently rate an examinee
on the same fifteen minute interview. The results of these studies,
shown in Table 32A, indicate high inter-rater agreement, especially
in the light: of the limited size of the observational sample. How-
ever, prior experience with written simulations' suggested that ad-
equate reliability across cases would be much harder to achieve,
and .in the sole study of the combined effects of error, due both
to examiner disagreement and to variation ,in examinee ability to
handle different cases, the estimated coefficient of reliability
was very low -- .25 (see Table 32B). Since mos+- of the error ap-
peared to be attributable to restrictions in the content sampled,
it was concluded, that, if the oral examinations were to be useful
evaluation techniques, it would be necessary to increase the number
of cases to which each candidate was exposed and to pool the data
from all examiners and all problems. This procedure was followed
in the 1968 Final Certification Examination with the results report-
ed below.

The Oral. Tests of Complex Cognitive Skills as Revised

Due to administrative complications, it was impossible to ob-
tain estimates of interrater reliability of the oral problem-solving
and interpretation exercises because only one examiner was available
to adrtinister each examination. However, if one assumes that the
four cognitive orals employed in the 1968 Final. Certification Exam-
ination are equivalent forms, then the correlations between them
can be used as estimates of reliability. Table 33Areports the in-
ercorrelation of the Problem-Solving scores on the four examinations.
Vhe Spearman-Brown correction formula yields a reliability
estimate of .47 for a combination of four tests with an average re-
liability of .18. These results are consistent with those obtained
by employing the ANOVA formula developed by Ebell, in which each
group of candidates who were rated by the same team of examiners is
considered as a block. As shown in Table 33B, the reliability es-
timates for the 4 such blocks studied in the 1968 Final Certifica-
tion Examination ranged from .40 - .63 and the average was .53.
The results from the two methods of estimating reliability indicate
that ti best estimate of the combined sampling and rater reliability
of the oral problem-solving score on that examination was approx-
imately .50.
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TABLE 3 2. A

INTERRATER RLIABILITY IN SCORING
OVERALL C0i,JPETENCE ON DIAGNOSTIC INTERVIEWS

Correlation of
Examinntion N Mean Scores Team Scores Reliability *

:L966 Final Cert. Exam. 383 6.7 .58 .73

1967 Final Cert. Exam. 387 6.8 .63 .78

1966 In-Training 33 Not Computed .63 .78

* Computed by Spearman-Brown formula for pooled scores of both examiners.

TABLE 32B

RELIABILITY OF THE OVERALL COMPETENCE SCORE ON THE
DIAGNOSTIC INTERVIEW ACROSS CASES AND EXAMINERS

1.. ,
Correlations with Another

Examination N Examiner Using a New Case Reliability *

1966 In-Training 25 .14 .25

* Computed by Spearman-Brown formula for pooled scores of both examiners.

TABLE 33A

INTERCORRELATIONS OF PROBLEM .S'OP.IVING;SCOpS ON THE
THREE PROBLEM SOLVING ORALS AND THE OBSERVATION

AND INTERPRETATION ORAL, 1968 FINAL CERTIFICATION EXAMINATION

N=391

Adult Child Trauma
Observation and
Interpretation

Adult
Child
Trauma
Observation and
Interpretation,

.17

.29

.13

.17

.18

.18

.29

.18
100 OEM

.12

.13

.18

.12

IMO OM ow,
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TABLE 3313

ESTIMATES OF RIMIARILITY OF ORAL PROBLEM SOLVING SCORES
1968 FINAL CERTIFYING EXAMINATION

Block

A
B

C

D

Mean

N
Reliability of

One Score in Block
Reliability of

Pooled Scores in Block

27 .29 .63
27 .14 .40
27 .23 .55
27 .22 .53

".22 .53

While pooled data from 4 oral examinations may be extremely useful
in generalizing about groups, they are not sufficiently reliable to use
alone to certify individuals; to be of value for this purpose, they
must be used in combination with other test: data. As shown in the next
section, the data on the validity of the oral examinations support this

IIIview.

Validity of the oral Examinations of Complex Cognitive Skills

Content Validity

The process analysis of the conventional orals revealed that they
measured predominantly the recall of factual information. The new
orals were deliberately designed to elicit more complex cognitive be-
havior from candidates. Howcver, there was considerable question as
to whether the examiners, accustomed as they were to administering
oral quizzes, would be able to adjust to the new examination techniques.
Consequently, a systematic obseriational analysis of a random sample
of the over 3500 oral examinations administered in January 1968 was
made by a trained team composed of 12 physicians and educators.* The
results (see Table 34) indicate a significant shift in the behavior
of both examiners and candidates: in the traditional orals, candid-
ates spent most of the time replying to specific questions posed by the
examiner; in contrast, in the new orals they spent most of the time
questioning the examiner to obtain data for interpretation in arriving
at conclusions which they then explained to the examiner. Secondly,

See Appendix 23 for.the complete report of the observational.
analysis.
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exzminevcandidate behavior difkered in the expected directions among
the three MO :101 types of now orals (problem-solving, interpretation
and role-ploying),

Ai a further chea on the content validity of the examindtions,
eAnwiners and candidates wore asked to complete a questionnaire in-
dicating their acceptance of the now techniques,* Table 35 reports
examiners' responses to the stateNont: "The portion of the examina-
tion I administured provided me with valuable information about the
candidate's ability in some important area of orthopnedies."

TABLE 35

EXAMINER APPROVAL OF NEW ORAL )0cAMINATiONS
1968 FINAL CERTIFICATION

Examination
Strongly
Agree

N %

Problem-Solving:
Adult 36 17

Problem-Solving:
Child 35 4 11

Problem-Solving:
Trauma 34 9 26

Observation and
Interpretation 34 14 41

Role-Playing
Simulations 50 11 22

Total 189 94 23

Agree
Un-
decided

Dis-
agree

Strongly
Disagree

N % N % N

30 83 0 0 0

29 83 1 3 1 3 0

25 73 0 1WY 0

18 53 2 6 0 0

28 56 4 8 5 10 2 4

130 68 7 4 6 3 2 1

While the results reveal some reservations about the value of the
role-playing simulations, they also indicate an overwhelming examiner
approval of the new cognitive orals:

* See Appendices 3.8_ and ___19 for the complete report of the
questionnaire study.



Among the ove)7 100 examiners who millijitif:LeYed the new problem-
solviiq,, orals, oaly one J'C'S t: that thoy did not yield valuable informa-
Lion about on important aspect of competence and o.ily QIIC' other was
undecided about this issue. Candidate respoase, as shoon in Table 36,
was almost equally cavorable. Of special interest in this regard , is
the fact that there WOYC! no sjgnificant difCcrences between the re-
sposes of candidates who passed the examination and those who failed it.

TABLE 36

PERCENT OL CANDIDATES AGREEING wiTn. SELECTED STATEMENTS
ABOUT COMPONENTS OY TUB 1968 CERTIPYINGTXAMTNATION

Statement

.rave me a

Response
Group

Nance to
III!,,monstrate

y abilities
a some im-
ortant

..treas of
1

orthpaedic
surgery

0.1...0,0001.1

100 who
pas,sod

100 who
failed

Most topics
covered
were im-
portant in
orthopaedic
practice

100 who
passed

100 who
failed

Examiner
was skill-
ful in
putting me
at my ease

Examiner
DID NOT
give me a

ACC to
answer
questions
dequately

100 who
passed

100 who
failed

100 who
passed

100 who
failed

Written Tests

Multiple Written
Choice Si mu-

Test lations

Oral.

Problem-Solving

Examinations

Orals

Observa-
tion and
Interpre-
tationTrauma Adult Childrens

43 61 86 75 82 69

42 52 85 70 75 65

52 76 91 85 86 72

52 79 91 84 87 73

72 68 74 72

63 60 66 64

4 11 3 2

3 3 1 1

Playing
Simu-,
lations

67

(-'
65

78

77

78

70
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In sulumary, the data fyom both systematic observational analysis
and from questionnaire stmlies suggest that the now orals are character-
ized by h:i gh content validity with respect both to the material sampled
and the examinee behavior elicited,

Construct Validity

To detemine the construct validity of the now examinations, data
from the perceptions of observers, candidates and examiners were sup-
plemented, where possible, by studies of examinee Perform once at dif-
ferent levels of education and experience, and by factor analytic st'udies
of the interrelations among various test scores. Data of the firsi.
type are available only for the Diagnostic Interview, and as summarized
in Table 37, indicate that differences between groups at different
levels of training are statistically significant and in the expected
direction.

TABLE 37

OVERALL COMPETENCE SCORE ON DIAGNOSTIC
INTERVIEW BY LEVEL OF TRAINING

Level of Training Scores
Mean* S1/1

1st year 29 5.4 2.2
2nd year 75 6.8 1.7
3rd year 50 6.9 2.5
4th year 79 7.6 2.5

Total 233 6.9 2.8

* Differences between means significant at .01 level by ANOVA

1*{11a.41.01.11

Data from the two factor analytic studies bearing on the construct
validity of the new oral examinations are summarized below.*

* See Tables 6 and 7 and Appendices 14 and 15 for detailed presenta-
tion of data.
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in the 1966 Yinal Ce)tificatio,t Examination, the Dingnostjc
interview was shown to have a moderate loading on a recall or content 1(

factor, and it heavy loading on Cl separate factor. This second factor
appelued to be related to the ability to withhold judgment, since it:
was at the opposite pole from the Proficiency Score ran the written
simulations of troatmont problow,; i ncluclocl in that examiwiLion which
pla('cd emphasis on decisiveness in taking action. The factor analytic
study of the 1968 Final Certification Examination indicated that re-
structuring the oral examinations altered the factor structure in the
direction of significantly increased factorlal complexity. In comment-
ing on these data, it; should he noted, first that all of the orals had
at: least moderate loadings on a factor which appears to be the ability
to respond effectively in ort situations; this factor was so-named
because the Role-playing Simulations, which are designed to test abil-
ity to communjcate with and relate to others, had the highest loading
on this factor. Second, each of the four new cognitive orals had at
least moderate loadings 'on two or more factors, and one, (the Ob-
servation and Interpretation Oral) had loadings on all five of the
factors that: emerged from the analysis. Two of the Problem-Solving
Orals, Trauma and Adult OrthopnedicE) had substantial loadings on a
content; factor; the third, Children's, did not load at all on this
factor. The Observation and Interpretation Oral loaded moderately
on this factor, and both it: and the Problem-Solving Oral in Children's
Orthopaedics had moderate loadings on a factor which appeared to be
related to the ability to draw reasonable inferences from ambiguous
data; this factor was so named because the score on Selecting In-
dicated Procedures in the Written Simulations of treatment problems'
also had a very high loading on it.

In summary, the factor analytic studie str, 'ay suggested that
at least some of the new orals were multi-facto, in nature. In
recognition of this fact, all oral examines wei "nstructed to rate
candidates on several aspects of competence and 1,wse sub-scores were
differentially weighted in the various oral examinations, so as to
assign greatest importance to the one component which each new type
of exercise had been specifically designed to assess. While it was
recognized that the intercorrelations among these ratings could be
expected to be relatively high, it was also clear that low inter-
correlations might he attributed either to limited reliability of
ratings or to true independence of the factors being rated, and that
choice between the two explanations would depend on the degree to
which sub-scores on the various orals were correlated with sub-scores
on other techniques designed to measure similar components of com-
petence. The data bearing on these two hypotheses are summarized
below and discussed separately for each type of oral exercise
designed to measure complex cognitive behavior.

--"""""wuummammuliMMEMOMMOMOMP
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WBLE 38

INTERCURRELATIO= OP E:UP-CORfl S ON PATIENT INTERVIEWS

EXAV.TNER I VERUS EXAKINeM IT

lOGG CERTIFICATION EXAMINATION

Scores Assigned By Plxaminor II

Diagnostic Interview Proposed Treatment Total
.....interxiew____

1---

____ w......r...r.....,

1 r- 1 1 1

1 2 3

1. Information

h
Gathering .

.53 .37

2. Communication .39 .36

3. Efficiency .53 .42

m
4. Diagnosis .41 .37

5. Overall .52 .42

rd Proposed Treatment Interview
a)

1. Statements .41

2, Manner. . .45,

3. Interaction .41

4. Overall .45

Total .55.

.45

.39

.53

.43

.50

.38 .43

.42 .46

.40 .42

.42 .46

.48 .55

4 5 1 2 3

.48 .52 .39 .38 .42

.37 .40 .39 .40 .40

.52 .55 .41 .39 .42

.55 .52 .35 .37 .37

.56 .58 .42 .43 .45

.43 .45 ,59 .60 .62

.46 .50 .63 .65 .65

.44 .47 .64 .66 .66

.45 .50 .67 .69 .69

.57 .60 .60 .61 .62

4

.41 ,52

.41 .46

.43 .56

.41 .50

.46 .57

.64 .60

.67 .65

.69 .63

.72 .66

.65 .69
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Ti e factor structure of Lhe Sub ;,core.';: 011 the Din)nostic Inter-
(- vicw was studied in th l966 Final CeJ.i:i.ication Examination In which

the Dianostic luterview (I:1) war; Cilunistered as a role-playing ex-
ercise, together with the Proposed Tre'itmcs,L I-,-,tervic) (PT)). Two ex-
aminers independently sc.wed CD', intervio\7 with a spycibljy developed
form, on which 3 to 4 sub-scores and an overall score Were recorded
separately, for each part of the interview.* The intercorrelations
within and between the two raters' scores, shown in Table 38, reveal
reasonably high inter-rater ngre!'ment on the Overall Score for the
Proposed Treatment interview and fa,: the total score on the combined
Diagnostic and Treatment Interviews, butr substantially less agreement
on the several part scores. Indeed, it is of some concern that the
correlations between ratings assigned by the two examiners on differ-
ent sub-scores are often as high between ratings assigned on the same
sub-score. When the ratings of the two examiners are pooled thus in-
creasing their reliabjlities, the intercorrelations between sub-scores
usually exceed .70 and are, in some easerJ, as high as .90. (see Table 39) .

These data reveal a strong halo effect in the assignment of sub-scores,
with the Communication Sub-Score on the Diagnostic Interview being the
most independent. Subsequent: correlations and factor analytic studies
conarmed this impression and suggested that, in view of its relation
to scores on the traditional orals and on certain components of the writ-

,

ten examination (sec Table 40), this sub-score was, in part at least, a
measure of affective behavior.

TABLE 40

CORi<r%LATION OF COMMUNICATION AN!) DIAGNOSIS
SUB -- SCORES ON THE DIAGNOSTIC INTERVIEW (DI)

WITH SELECTED VARIABLES

ORTUOPAEDICCERTIFICTIONEXAMINATION.
N=383

total. written Examinations DraT Examinations

[-Score
. Multiple

Choice
Simu-
lations Total

Staff
Path- Child- Conference
ology ren's Simulation

..a,.......

DI Communication
DI Diagnosis

.30

.20
.28

.19
.11

.04

.46

.38

.26

.20

.15

.09

.18

.09

* See Appendix 10 for a copy of the rating form and descriptions of
the sub-scores.
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Analyses of those data and consideratiolnl of practicality led
to the decision to administer the Dianostie Intervie4 and Proposed
Tr(,ntm-nt 1nterview :;(1)olately in the 196 oral :,xaminations and to
the revisionof the rrit :i n form so n to requi)x all oral e:aminers
to rate candida[es on th() same feur aspects cf colopet(nce: Recall,
Intorprelive ProblemSolving Ability and AtLiiudr,s.*
ports the intcrcorrelations between these sub-scores for the fLve
oral examinations included in the 1.968 Final Certification Examina-
tion, Even with the revisioo in procedures described above, jt. ap-
pears that these sub-scores are closely interrelated, that the score
on the attitude component again manifests the greatest independence,
and that the sub-scores on the oral simulations are generally charac-
teri%ed by a somewhat: diiferent pattern from that of other oral tests.
While, theoretically, this could be explained as being due to dif-
ferential relinbilities of the subtests, the correlations between
oral examination sub- -scores and other variables, including super-
visors' ratings (see Table 42) , suggest that the attitude score is
at: least: as reliable as others and is substantially less influenced
by the cognitive skills sampled in the multiple choice and written
simulation tests. This interpretation is supported by the factor
analytic studies (see Table 7) showing that the Simulation Orals do
not load on the same factors as do other orals. These data suggest
the advisability of collapsing the oral Recall, Problem Solving and
interpretive Skills scores. This modification was , in effect , ac-
complished by the weighting system that was developed and the ground
rules that were established for determining the "pass-fail" levels
in the 1968 Final Certification Examination.**

In summary, despite the "halo" effects in scoring oral examina-
tions, there is considerable evidence that interpretive ability dif-
fers somewhat from what is called problem solving ability, and that
both of these differ from attitudes and communication skills. Hope-
fully, these factoks can be purified and the intercorrelations between
them reduced by the development of problem exercises and rating forms
that incorporate improved methods, and by the further training of
examiners to utilize these techniques more reliably.

* See Appendix 13 and Table 31 for a copy of the rating form
and a description of the rating factors.

** See Chapter x for a description of the system employed in
combining sub-scores and setting standards in the 1968 Exam-
ination series.
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TAaE /:11

INTEXCMRE.hATTO VI'' SMSCMES ON THE MAL TEST
1908 UkTTYYING EXAMTNAT:ION

Problem
Solving
Ability Attitudes

Interpret-
Test: and Rat-ing Fa(ttor ive

Prob lcm- Sol ving : Adult Or tiopacIclics

Recall .83 ,: .77 .72

interpretive Skill. .86 .68

Problem-Solving Ability .67

Problem-Solving: Childr.en ' s Orthopaedics

Recall .83 .80 .77

Interpretive Skill .85 .75

Problem- Solving Ability .78

Problem-Solving: Trauma
Recall .77 .79 .60

Interpretive Skill .86 .64

Problem-Solving Ability .64.

Observation and Interpretation
Recall .77 .77 .54

Interpretive Skill' .71 .54

Problem-Solving Ability .57

Simulation Orals
Recall .75 .78 .71

Interpretive Skill .83 .74

Problem-Solving Ability .42

'')TAT.: All Five Orals

Recall .88 .88 .81

Interpretive Skill .90 J32

Problem-Solving Ability .84
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Ih Djnow.st.3,! Glvpn (h- 3ow yv1in1Thh, of 111;
iw a F:epctratr. t( .f.1 t would not 1)y Fmliong

to find ihztl: jt litchs vztljcUty m-o:mrc.(1 by cor.)..1-Uons
wjth suv.,Jviso)y is, thorefoAt, of scjil] int..ye:.;'t to

fo3 thra zinei foulU) ycor ruf;0nLL] c t-ruldf;corcs on DicjnopIs
thc. best pn,alotoY of the ritlAnu inclor "jnf.o.n.1;tLion GothYrinu."
aosult sucj(jel.s thaL jnstortd. of rElljn:j pcocc,!f;f; of "Infomation

Gzitheridg," which they :ac]y sue, oil tr;.1ning rctLed the proauct,
i.e., the uccuracy of residont cbDcfnosi5. In this 1lmitod sense, the one
subscorc on the Dlaunw;Lic 5111..r,rview itty be said to have coneurrQ.nt
valjlity.

Orn_l_Examnationsof_Complex_Cpgve_Behpvior. Correlations
between various criterion variables and the total SCOFOS on the 4
aspects of competence* assessed in tilt, new types of oral tests of
complex cognitive abilities incorporated in the 1968 Final Certifi-
cation Examination arc reported in Table 42. The low positive cor-
relations found bc.twoon subscores on the oral tests and other assess-
ments of competence aro, in part, due to the error variance in each.
Despite these low reliabilitles, differences in the magnitude of the
several correlations (e.g. , higher correlations between oral test
score and supervisors ratings of cognitive attributes than between
oral test: scores and their ratings of psychomotor and affective be-
havior) arc in the expected direction. More detailed data bearing
on the concurrent validity of these new orals were presented above**
in the discussion of the reliability and validity of supervisors'
ratings; as summarized in Table 30, these data reveal that the cog-
nitive orals are consistently the best predictors of supervisors'
ratings. It is of special importance, therefore, to note that among
all the oral examinations, scores on the 30-minute Observation and
Interpretation Examination have the highest partial correlations with
7 of the 10 rating factors. This phenomenon is best understood in
light of the factorial complexity of that test as revealed by the
factor analytic studies. Rating factors are factorially complex
simply because people have difficulty abstracting the reasons why
a particular individual performs the way he does. Therefore, an
evaluative technique of similar complexity will show relatively high
correlation with such rating factors.

**

These aspects of compeCence were: Recall, Interpretive Skill,
Problem-Solving Ability and Attitudes.

See Chapter v .
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qs1 Cortic?Ition

Subscores on
All 5 Ore].

Ey;u

Rating:1

Problem-
Solving

of Supervisors
Ratings..... - +.

Patient Overall
Relations Competence

SCOrefi on

Written Exhminationfl. ..
Multiple
Choice Simulntio1I3

Total. Total
Scan, Proficiency

Surgical.

Technique

Recall
interpretive

.30 .21 .20 .28 .47 .21

Skill .34 .24 .23 .30 .47 .26

Problem
Solving
Ability .31 .21 .26 .27 .117 .23

Attitudes .28 .19 .20 .25 .36 .11

These results do not mean that: the other orals are redundant: or
that: the Observation and Interpretation format should be adopted for
all of them. As revealed by the detailed data reported in Appendix 15

scores on all the 'oral examinations make a positive contribution to the

prediction of competence. The way in which each of the orals con-
tributes to this prediction of criterion variables, and the effects of
unreliability on such predictions are shown by Table 43.

These data sucjgcst that the cognitive oral examinations could
reasonably be considered parallel versions of the same test and that
the low correlations between criterion variables and subscores on
individual tests are due, in part, to the unreliability of the
latter. This interpretation is supported by the fact that when
similar scores are combined across tests, the size of the correlation
increases. The additive nature of the test data is indicated by
the close similarity in the magnitude of the multiple correlations
between rating variables and test scores and the simple correlations
between rating factors and weighted total test scores (see Table 43.)
The degree of agreement in these two sets of correlations suggest:,
that the weighting of the tests as determined by logical criteria
was quite close to the empirical weighting yielded by the multiple

regression equation.
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y, dal a indicate t.1;d1. c ach OS the test s in-hided

in tly 19f; rim] Gertificatio:1 F;:ahlination males an ihdependent
contribution in ill(' prediction or c,,;opete,ic( as that i h dcfined by

supc)visors' ratings, and that the factor co,dposition of the tests
is clewe to the factor weighting thai supervisors tire in ovaluatini,

their aesidents.

Finally, it is clea7 that lengthenil.) each test from which an
indepodent subscore laNt; derived, increased the coAcurrent validity

of the orals, as estimated frum the correlatjon between test scores

and criterion variables. Using the Cuilford2Lechnique to con ect

the correlation for attenuation due to unreliability, it is found

that wi.th an estinated reliability of .50 for the three poblem-
solving orals (probably an overestimate) the corrected correlation

between the rating factor, "Pioblom Solving," and the Oral Problem

Solving Score is .76. The square of this figure, .68, is the cstiiu

ate of the proportion of. true common variance between the 1-1 /2 hour

Problem Solving Orals and supervisors' rating of problem solving

ability. A substantial amount of the remaining 32% of the variance

is probably associated with the multiple choice test, the written

simulations, the Observation and Interpretation Oral and the Simu-

lation 01.0. These results suggest that whatever supervisors mean
when they rate problem-solving ability, is closely related to the

Problem-Solving score on the three Problem-Solving Orals, since the

tests reflect the same factors as observers' ratings of habitual

performance.

In summary, studies of the oral examinations of complex
cognitive behavior incorporated in the 1.968 Final Certification
Examination indicate that: as presently constituted, these exam-

inations predict about as much of the variance in ratings of habit-

ual performance as can be expected, in view of the inherent: un-

reliability of both ratings and oral examinations. Further im-

provements in these oral examinations will consist in increasing
their reliability by better selection and orientation of examiners,

by Increasing the number of cases and /or, the number of examiners,
and by utilizing statistical methods to adjust fo-,- erior. The

results from the Orthopaedic Training Study suggest that the methods

of pooling data, of structuring the examinations , of standardizing

case materials and of training orals examiners described above can
be employed to minimize many of the validity and reliability prob-

lems that plague traditional oral examinations and can thereby in-

crease substantially, the arsenal of techniques available for the

assessment of clinical competence.
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The.' ciiiical incident sttedy had identified the ability to c(no-municiite with aod relate to patients and colleagues as WdUllg
critical comp ,ne tits or cmptenco. As noted above, two role playingexorej, the Simulated Dingootic Interview and the Proposed Treat-ment lutel.view, were the first examinations specifically developed
to (1:;(..;;; those aspc.,cts of porfolmance, Subsequent to their experi-mental introduction oo the ) 966 oral examinations the Simulated
Dicolo,,tic Interview war; converted f3om 0 role-playing to problem-
solving cxelcise and was incoLporoted in the Problem-Solving Oralsdiscussed above; the Proposed T:,.eatment Interview was maintainedas a role-playing exercise and adwinistered together with two ad-ditional types of simulated confrontations in a separate half-hourexam:nation. These additional simulations included such situationsas discussing guarded prognosis with ra patient, instructing a nurseto modify her handling of a patient, explaining the failure of atreatment to a patient, conferring with a colleague with whom onedisagrees, and the like. In each such exercise , the candidate wasgiven about 3 minutes to read a brief description of the situation,such as that shown in Exhibit opposite; he was then given
approximately 7 minutes to talk with the simulated patient or col-league, whose role was taken by an examiner. The candidate's per-formance was scored independently by two examiners on a standardized
rating form (see Appendix 10 ) Data on the reliability and valid-ity of the Simulation Orals are reported below.

Reliability of Simulation Orals

As with the oral examinations of complex cognitive skills, therearc two possible sources of unreliability in the scoring of oral testsof attitudes: inter-rater disagreements and sampling errors. Dataon the former, summarized from several studies in Table 114, indicatethat there is a relatively high level of agreement in the independent
ratings assigned by two examiners observing the same examination andthat the inter-rater reliability of the exawination was not signifi-
cantly altered by a three fold increase in its length. This somewhatsurprising finding may be accounted for by the fact that in the 1966-67studies, the 10-minute Proposed Treatment Interview was administeredtogether with a 20-minute Simulated Diagnostic Interview, and examin-.ers may have boon strongly influenced by performance on the latter intheir ratings of the former, thus, in effect, basing their judgmenton a half-hour sample of candidate behavior.
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Candidate int..rntis for Stui
Proposed TT(!itiflt interview

As a(' orthopedist-on-cnll for the day, you are coiled to thr,
emerbeney room of your hospitol to fc:e <1 pntient whom you have nevLr
met Mere. The paticnt is n 28yenr old mnle loborer who hos a two
dny histofy of severe low bnck pain which rndintes dowH the left post-
crior thigh into the calf, there also sow tingling and numbness
over the left: later ii calf. pnin b,T,nn when b injured hi back
while liftiiT (1 heavy weight from thr floor, 110 Lns hnd no pruvious

episode of this typo. Thi., pnin is aggravated by couOing.

. On examination there is mnrked poravertebral muscle spasm, the
patient is listing to the right. There is mnrhed tenderness at. the
L4-1,5 interspnce. Back motion is restricted in all planes. Straight
leg raising cm the left produeen pain in the left leg at 300 elevation,
straight leg raising on the right produces pain in the left leg at 600.
There are no reflex changes, no motor weaknesses, ano no sensory changes
Otherwise, the physical examination is within normal limits.

You have reviewed this patient's X-rays, one of which is enclosed.

You suggest to the patient that ho enter the hospital for a period
of complete rest and "ccn care." Your suggestion of hospital:.
ization immediately alarms the patient , who than asks,"What is wrong
with my back, Doctor?"

You will now describe to a simulated patient what is wrong with
"his" back and explain why you proposed your, course of treatment. The'

laborer's name is Mark Cole.



Techoigne

Proposed
Treatment
Interview

Propoed
Treatment
interview

Proposed
Treatment
In

Simulated
Interview 28-30 min. 391

105

ItEhJMIL1TY 0,Ch, )MJ.:D ON .;TODIXS

Length of
Exorcise

- -
N

7-10 min. 383

7-10 min. 30

7-,10 min. 387

Examination

1966 Orthopaede
Corti fcaLion
Examination

1966 Orthopaedic
Certification
Examination

1967 Orthopaodic
Certification
Examination

1968 Orthopaedic
Certification
Examination

TABLE 45

Mean

7.1

6.9

7.0 I

7,7 1

Correlation
Between
Raters Observ-
ing Same
Exmination

Overall

.72 .84

.55 .71

.61 .76

.73 .84

MEAN SCORES OF RESIDENTS AT DIFFERENT LEVELS OF
TRAINING ON THE PROPOSED TREATMENT INTERVIEW

1966 Oral In-Training Examinination

Level N Mean* S. D.

1st: Year 29 6.2 2.82nd Year 75 6.9 2.83rd Year 50 6.5 2.84th Year 75 7.5 2.6Total r 233 6.9 2.6

* _ANOVA indicates a P. Value 4 .08.
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the on(: limited study of the co :tib :i.IR effects of later and
smiplin error on th:.- reliability ol th., simulation orals, Iwo dif-
foient Proposed neaiwnt. 1ntg.,rviews were separately administered
by two examinels to a group of 25 residents in the 1966 Tn-Training
Examinalinn. The corfelatio:). between the sooces on the two examin-
ations was ./;9; co:dbining the two scores yields an estimated relia-
bility of .72. This is an astonishingly high value for a 7-10 minute
test: and is of. spoeial interest: in view of the low correlation across
casos ID Liw pxoblem solving orals and the britten simulation exer-
cises. The higher sampling reliability of the Simulation Orals is
probably attributable to the fact that they prc;suppose much less
specific content: than do the Problem Solving Orals and written sim-
ulations.

Unfortunately, it was impossible; for mechanical reasons, to
study either the rater or sampling error of the Simulation Orals in-
cluded in the 1968 Final:Crtification Examination. However, the
two studies reported above strongly suggest: that those orals consimt-
ing as they did of a half-hour session devoted to 3 or more stand-
ardized exercises administered and rated by two examiners reached an
acceptable level of reliability.

Validity of Simulation Orals

Content validity of tbe simulation orals was assessed by both
obsexvatjonal analysis and systematic questionnaire studios. The
former, discussed above,* indicates that the behavior required of
examinees in the Simulation Orals was quite unlike that demndod of
them in either the traditional orals or the new Problem Solving Orals.
Furthermore, the observed differences in the nature of examiner-
candidate exchanges in the 3 types of oral formats were in the hypo-
thesized direction. The results from the questionnaire study** wore
similarly encouraging. Specifically, some 00% of the examiners were
convinced that the simulations provided valuable information concern-
ing the candidate's ability. Approximately two-thirds of the candi-
dates agreed that the examination gave them a chance to demonstrate
their ability in some important area of orthopaedic surgery, and
almost three-fourths felt that most of the topics covered were im-
portant to orthopaedic practice; only 12% reported that the examina-
tion procedures ware confusing, despite the fact that role-playing
was new to most. In short, the role-playing simulations met accep-
table standards of content validity as samples of specified attitudes
and skills in, patient and colleague relations.

* See Table 34 and Appendix 28. for additional data on the
observational studY.

** See Table. 3 35 and 36, and Appendices 18 and 10 for detailed
tabulation of examiner and candidate responses in the questionnaire
study.
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CoosLrtjf..i. .V;0 of the Simulnt ioo Oials was investigntcd in
two sopaialo )n the first, conducLcd in counc(Aion
die 39V) Th-Trnining E%amination, the relationaip betweon level of
training and scores o l OW Propo..ed Treatment Tuterview was anolyv,ed.
Thci rot:Wir;, suffili,;0.),/,,d in Tnble 1 5, indiente aough not
statistically sin'ricnnt, improsow,ot In performance. Differencos
in sctores betwecn oups at diff,,rent levols of training were sub-
stnntially g)eatof on both Ow Diagnostic Interview and the conven-
tional or Whiletllif;finding wny appear to rz,ise doubt about.the
construct validity of the Simulation Orals, it .should be considered
in light of the foot. that most supervisors of orthopaedic training
programs report: that: they almost never observe their residents denl-
ing.with patients and that little attention is paid to their ability
to relate VO, and communicate with, patients. For example, in the
questionnaire study referred to above, * some 40% of the examiners
administ(Ting Simulation Orals avdrocd with the statement: "Most
training programs apparently do not adequntLly train the candidates
to takv this typo of examination." In contrast , only 27% of those
administering the Observation and Interpretation Orals, and fewer
than 2070 of those administeringthe Problem-Sblving'Orals, agreed
with the statement quoted. In shor L, the finding;; regarding the
relaiow;hip between level of training and performance on the
Simulabion Orals arc compatible Win supervisors' expectations as
based on tlic nature of the training programs.

The second study of the construct validity of the Simulation
Orals, conducted in connection with the 1968 Final Certification
Examination, consisted in a correlational analysis of the inter-
relations among sub-scores on that oral, and between it and super-
visors' ratings of habitual performance. The results, summarized in
Tables46 and 47, reveal that the intercorrelations of different types
of sub-scores on the Simulation Orals are substantially higher than
those between similar sub-scores on different types of examinations,
and higher than t :ho3c between the various sub-scores and the relevant
rating factors. In short, the data indicate that the cognitive and
attitudinal sub-scores on the Simulation Orals are not independent.

See Tables 35 and 36 and Appendices 18 and 19_ for
detailed tabulation of examiner and candidate responses in
the questionnaire study.



1-1

U)

O

(r)
O 1,1 0
H r--1

rt , I

o P :Pr ni 0
9

E-I
rd

'7- kr XO 0 rra

(1) [4 C4'

VI r-
CO CO r 4

Cx cf)

fGl C)4

1.4 I

tk

U) N .1-)

it, SA

CA 0
N O U

fl
cy; as

1101 -9

m
O U7 G

(.1)

ttt H .

rd
or-1

rc$

a)

U

rat
a)
U)

0
U)

Q)

0

U)

c. err v f ; f r,;) C : 1.rir1f; r ; v{ C.*) 0 (:: L.) 1-- 1

t'71 r .1 .1' Cl CO tH 1 r- (?) CV

rir;r:oir-ICVC) ,--Ir1r10,-11*--a) 1 C.0

tr, (-4 tr) vo CC r I 41i
r i r r i r 1 r--1 1 r-4 (1) r- ; CO414 00000000 OS

If cr) fl (,) (,-) kr) N r 1 O '.4'
r'-1 r. 1 r --1 CJ r 1 CJ C_.) 0 0 1 V-666666 . Se obs

>-1
tn 11 0

0
c:4. r.1

r4 "ri 1:1)

'> d U d
r4 .) r1
O flj (1-19-4

CU 1.iH
.11 .0.1 :HP r1 4)

O .1.) -1-) .1) ,1-)

ca-44 3: 1C-1 i)1. r4 10)

1: .1i r--11111b100
(1) 4.)

In lA r H 0 tn
sl .4.) 4) 0 0 r. E-4 C-1 C:1 Ci

to U 0
caC a) 0 4i 4-) I I 1

LI) 0 (1) 4.) 1-1
c4. .r4 P 0 4.) Cr) r(3 0

tn CO a) (1) a) 0 4J cf)
(/) u) N C)

'r4 r40 0 0 r-{ Uri Aa ti)
Cl) rZi IA H

rki ,Q 0 0 .) ) 0 0 0 rd N ,Q r-1
Ci r1

ri1 c..).1

Q)
re; Hi

,Q H 0 0 .03 (11 1:1

rd ,
0 0 0 1 1 1 10 4i 0 I 1 r-1 4

A) a) a) O o C) 4.) 4) Hr-1
r-I (tj rlj rd (75 rd

I

I
II r-1 P4 04 4..) .1.) Hr-4 r-4 $.4

Qi 5 ::50 0 0 00 0
r" M"

$.1 ni $4 11 'F.1 c.1 1.1 CZ C.; VI fl0 0 0 }1 0 CD Cr) U) U)
W rt4 N a) 0 0 to to

r- 1 r-i
0111) c) 041;-4 (540 0 (1) C.) (1)

0
."
(v

0
r

4.)

0 0
or-1 rl

-1.)

tn t
.9 :11-1) .4r _I 0 0r r1 r-1 r-14) 4.) 4) ;.S

r r-1H r -1

4) r Fi I
(v.3 'ri "I ti

rerir (.4 u) 0 0 t:: u) Tr)
Op..a...m. ...4-0.001.1.1-, 1.1.. *F..%



'WY

_.,u N
11

to 01 f.1

re1)34 r.. VI
o 1,1 0
0 I-% H
to 1-1N to tr) r.11

\I. ril 0', ft71 0II 0 VJ H
r

1,1
.) c 1 i rr4

1 Li 0 0 H
ill i..-1 -1 cri. E...-t

,t E-4 I:4 173 W,
C I C I k 17;3

0 11 C..)

'4
r34 H 0
O Et H

PA 04 No p4to n
F4 N Pi.1
re4 E-4 El
rt: 0 p'4
cal pi 0

. 1-1O N op
O (0 k.0

H
P
H

1

, I
f

I :

I CI'

: I') ..t.. r *I 0") (N)
r ." ) ( , C.) t -I r 4 r4 Cs*/

/ /

1 4 -1P

11; ' 1

I ; ,. (ii t
I.

i *."

1 .1 : .4 yfl;;
1 f 'i 1 i 0 ) In 0 ) to
7 ( ) f i 1 ; 1

.1 t--1 p) N C, ) c\1
ift. 1 .1 (--, it . . 4 . .

: i li''.:: c )

it a .1.* 64, a- a*** . M.W. sils
1.! t
C)
,e--,,

o v:,
**1 L i f \I in in co s,-). co N

Cr' il !Irl H 4-1 H H H N
r,"'. ril . . .

...., (i)
0 C.)

a)
U
H CO ,s1' N LO N q H

( ) H H t---4 H r -I H
F i . . .
11
.41,. ...op . . I a e Vs, 4 .3* s ,* or; *. e* 4' It? . I a A. ,,,* f ....MOO Va....A .....111, ,..1.1.-..1.:. 'as 6.4.7,4 t .4,11,: ...0 ..., * * 114****S*USAtIA 111.1.SZ ,

M
UJ1:.) i'l

v., t-1 I 14(0 sil N 'NJ' N 0 t...0
C) N C 1 ; 0 c 4 H H 0 r---I H['i H (1. 0 0 0 0 0

() I 71 I .1

ill ° N
f: ; (,) 1Y4

****** *,01. .., Ji ,*.*Ar*"-atri. a , 4 If. s, ....1.00,0 .1,1*7'..VSA .4**.1,,e1 . ry....S.Or ./ 14 ti : iS YIN S 1.. .,,f0,4., Vt.* 1.....1,,, ,,,,Ilt. s:10.11

() I Cr)

1..1 r 4 0
[-ii If 1..1

fll El PI 0 r.-- (N of 0 I--
ix; ; 1.-1 (11 H H H H 0 r-1 H

E-1 1.71 a .k n
Pi rf:i . ,'",y, s'..49.11.' + .".. .. rtA" ." l 4 :e--ie"......1- ie.t.:::.',.. 11, a 1. ...". ,;,C 14 .. /....

gt 1.4 lel
H Nrri ; -4 H H H H N Nt 0 i*1 i a 0

ri4 co
Y I A* '... .. * ',.. .: ,0,4**.1kt le....s.s.r. AV. 1,' 'Nit qns NYC -.., .., It 41,0 X .-,!r:..27.11'-. $ .......11. ,S1 .o.r,o-,,,,..,. lien ,,, ./or / ,.,,:.'
H 0
E-1 VI

if 0 HI
sli q l..0 1--- N HIrl 1,-- H H H H N NQT I;

1 1.74 EA
4 VI rilt H ()

/ /. .. :* t -7--,-,*,. --::.: 1: c.. `... ':...*...-..,-;:..,..,...--.,-..,::,,- ,...-_,;.:-:. ,.... ,.........-.-.::-...:::,
w
a)

H S--IH H 0
I I U
4 ,-1 (OH U)

4) (I) H Fi
11 11 4-1 a)

Cl) -,-1 ri 0 '0 H Iri ,: Fl 11 I tD rQ t.)1 U) tp '0 I
Po

l 0
rd
le:

ni 1.4; al w 11 0 c.1 ri rl s.1 1r10 s

X 0 F-I H 4 .f (1) -r-i ni 0 0
(...) N N u) (1) -', r3-I ,P> r1 > 'H -.4

.. U) I I I H r--I H H ,C/ H 1 4i as
1 r c/ 0 w o o 0 0 RS rti

C)
I: 1 :

0 o w r
0(1) - u) -4(0 *1-1 .1-1 -1)U) , t -IA -r-1 s4 ,--I rr 04 4-) 0 0

;', I'll 4.) 4J 4) 0 ni ii 0 El' r., (kJ $ 4 S-4
:. E. i (k.; rti al r. a) 4 0 (0 (I) P4 04t f--1 r I 1-.1 -,-.1 4-) H rd H fi ri '4 '4 S-4

::5 ,'1 ',.1 fl H ,Q t--.I rQ ',:i ,C2 (1) (1) (I)
is (ti 0 .81 0 al 0 w 4) 4)

;.! .: I '1 I .r4 *rt X "0 $.4 r(:: $..1 ..1 *-1 A0 (i) (f) CO cll t1 04 u 114 E 4 al 0 1-1 HI- --- .



...co,r1, 111,v ,Aryt.,Ht. t11.: t,. in a6M.Ion to the geneJ.al SaeLoy. of
(iy5(.1f in ocounL(.i5 w.1 l.)1 uLher" (a factoy whicL

f:dcor;itt! n()L only ;,11. 010 0101 c.x;:);Iination5, but the ratin,j cutt
a5 woll), 0J'i11 t; v,aore 5o:ii aspect, or compece
difit,I.:.nt from thaL ii:;;tyc(1. by the Problcolving Oral5. This in-

h- s
,rpr(Aation is b.)::od on thypohesi hihwo ype of

0xaminatien5 mea5ming th(- sally! ty))e5 of competence, sac.UJwCH on
the Himulalion Mali, would b moio highly corrclaLed with other
test seoro5 duo 5imply to their highr,r reliability. Such i5 not
Llic ease; 5eore5 on tho Oral,; 5how significantly lower
corre1 ation5 with seore5 on multiple choice and w.citten simulation
exoleises than do 5core5 on the other oral examinations. While this
finling probably reflect:i the fact that less spec..ic content is re-
qui1 o(1 in respondIng to the ;;imulaLion Oral than to other orals;
the:-A.. data do xic)L, in them5olves, indicaLe whether the other com-
ponents of competence w:asured in the ,imulation Oral are, in fact,
ski]) and ability in relating to, and communicaLing, with patients
and collecgue5. in short, the data are compatible with the assump-
tion of roasonable construct validity of the Simulation Orals, but
arc by no. moans cunelu5ive in s1 Iblishing it.

Coneurrent_Valty of the Simulation Orals was investigated
in two studios of the relationship between scores on that examina-
tion and supervisors' ratings of various aspects of trainees'
habitual por:ormanco. Though this method was employed in the estim-
ation of the concurrent validity of all assessment tcchniques develop-
ed in the sLudy, its application in the evaluation of the Simulation
Orals prosented certain special difficulties that should be noted.
Specifically, in addition to the inherent unreliability of both the
rating data and the scores on oral tests, the rating data, in this
case, lacked validity for the following reasons:

Supervisors rarely observe residents with patients; hence to
the extent that rating data are distorted by "halo" effects, ratings
will be strongly influenced by what supervisors regard as problem-
Solving ability rather than by a general factor of ability to relate
to patients and colleagues. Similarly, because of limited insight
and experience in analyzing the dynamics of interpersonal relation-
ships, seine examiners have difficulty rating these factors in the
oral tests and thus, given the "halo" effect, tend to identify com-
municative ability with problem solving ability. Finally, because
of the artificiality of the situation and.the constraints placed on
it by the presence of examiners, examinees may feel that they have
little opportunity to demonstrate their ability to relate to, and
communicate with, patients and colleagues. It is probable that all
of these factors play a part in depressing the correlation between
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The Simulated Staff Conference

Nature of tbe Exminn

One additional oral.techniquc, incorporatecl oxporimonlally 1n1 the
1906 awl 1967 Yin;13 HxamiLttjon conr;it;led in a simultod
(staff conferL!nm in which live cdoldjeAatc.: dif;cust;od one or two cascs.
Candidates were given five mjnutc:s to study Cho protocol of the cases
and 22 minutes to dircoss tbyt):* Ooc or more examiners observed and
rated the entire pror:oedinf;s, witholtt commenting Oil them or particip-
ating directly in any way. Two different rating forms were used for
scoring these confeyences: In the first, adapted from the work of
Bass,' the candidate was rated on four factors : individual achieve-
ment, Ability to assist: tbe group to reac its goals, Effective con-
duct as member of a group, and Overall competence In the second.
scoring form; subsequently adapted from Brile0 technique, the ex-
aminer was directed to classify and tally each statement by each
participant: on the followirtg scale:

0 Error (in content)
1 Hinders group
2 Is passive non-facilitative
3 Clarifies and provides constructive suggestions
4 Organizes, integrates, greatly facilitates.

On the basis of the quality and quantity of the contributions
tallied for each candidate, the examiner was expected to rate his
overall competence and to record this judgment on the familiar 12-
point scale.*** Studies of the reliability and validity of this
technique arc summarized below.

* See Appendix 20 for a typical case protocol.
** See Appendix 12 for a copy of this form.

*** See Appendix 11 for a copy of this form.
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Ito s udy of flit e:rice reli abi l i t y v.,as concinek.d ; the one ;;Ith.b.,.,

of. nit errat or agreement: the correl at i on bet..ieen the :::ores a st-..1 gned by
two exaH,1 ne) s observing the sthoo co;iferunce was found to be .1/1 for the
383 candid.% t rated in the 1966 Fi nal Cert..; cati en ; t ha
wool d yJ cal d an es ululated c 1:i abi.1 a.t y of .2.') for Ow 1,00lod scores of the
two examiners. The results for each of the thcce examining teams
involved in that examination are summarized in Table 118. These
data indicate that though the level of agreement was not high for
any team, one set of examiners was apparently in com plete disagree-
ment on standards.

For this reason , modifications were made in the scoring tech-
nique as described above and the examLnation was repeated in the
1967 Final Certification' Examination, however, the Board was able
to assign only one examiner to administer and score each oral.; it
was, therefore , impossible to carry out any reliability studies on
the new scoring methods.

Validity of the Simulated Staff Conference

Cunt cIL: \7.13.i(11.4 of thi s oral techni quo was assessed on
the basis of reports from candidates and examiners, many of whom
agreed that the simulated discussions preserved much.of the "feel."
of staff conferences commonly held during residency, Some have
criticized the technique as being too artificial and predicted that
no candidate, however rude and tactless in a "real situation,"
would display these characteristics in the simulated situation, a
fear that has not been justified. Finally, some have criticized
the technique as sampling situations which, though common during
residency training, are not characteristic of practice.

Construct Validity of the Simulated Staff Conference was
studied in the 1966 Final Certification Examination. The data,
summarized in Table 49, reveal that, despite lw interrater avec-
ment in scoring these exercises, the pattern of correlation between
scores on that test and scores on other types of tests does not
differ significantly from that charaeteristi.c of other simulation
techniques (the Diagnostic Interview and Prnposed Treatment Inter-
view) . Similarly, the factor analytic studics of t1-0 1966 Final
Certification Examination suggest tliaL- the factor structure of the
Simulated Staff Conference does not differ significantly from that
of the more conventional orals.
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Beense of its low )eljability os initially scored, and lit;
dubiolu; zil)(,) thy Joa',-d decidt.d not to colit HIPSimulated !taf t Cotirovence an is remla). part of tin' certlficatloh
proc,,sn. J al th;n discvsni(n, the), Wen, supported by tbe followin
jeserva(ions shaJ'ed 1))7 nn:derona

(1) Some were not coovineed of the importance of the behavior
the sitoulation waa designed to assess.

(1) Some were skeptical about, making a decision about: a candi-
date on the basis of his 5 or G minute participation in a group
chscussion; and many felt that the constitution of the group af-
fected each person's performance and thus feared that an individual
might look bad because of the group he was in and not because of anyreal weakness on his port.

In shor, the Simulated Patient Management Conference provedto an int. ,stIng technique that: had to 1.)e abandoned clue to in-
adequate rater reliability and to lack of acceptance from the pro-
fesFJon; twv(artIvalc woEh clone by 1Elf:s3 and oLhe!rs indicatc:s
that: the technique may have great usefulness which has not , an yet: ,

been exploited by the orthopaedic profession.

Summary

The assessment of each new type of oral examination rccommended
for incorporation in the certification examinations, included con-
siderations of both its reliability and its validity. With respect:to the former, every effort was made to estimate error variance dueboth to inter-rater disagreements and to sampling errors. Except forthe simulated staff conference, all types of exercises met adequate
standards of interrater. reliability. Greater difficulties arose inregard to inter-case reliability, particularly in the Problem-Solving
Orals in which command of specific content was more critical than in
the Simulation Orals. With respect to validity, every effort wasmade to investigate the content, construct and concurrent validity
of the new techniques. Observational and systematic questionnaire
studies indicated that , with the possible exception of ^.he Simulated
Staff Conference, all techniques itc2t adcquale criteria of content
validity. Correlational onc3 factor analytic stu,?,::cs of constroct. val-.idity suggested that: , in general , scorch on the nov. techniques were
associated with each oth,..r and with sco.,:ea on mrc conventional
examinations, in the hypothosi d manner. Factor analytic and mul-
tiple regression studies indicated that, in general, scores on the
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n(w ttqlwiylf 11::,,';,-4 (d ci-itc.).;(,) 1'4xii-b1(:; in thi,'
-How; to

C'1'1 or , L)4 ,It of 1)H I) t ;Add t (i 17i_i1 L411,1 et:

predi as!.o i alt i oti C.W:0;; 1,11;111 Wit

On thc. bto.is of the: e data, the A.horican ),oard or. Orthopaedic
Surv,ery cojn;f itnted it oral c;m1,;1 naHons to include 3 3/2
hours of prohlc 0. s,)lvin (.:'('JCia':1 with each 11'11f-holm ad:ilinIstered
by n dirrelc,it n II:111,11mi( 0,1 ob!iy,vztijoo and iut:orproLn-
tioll ad.:iniHcred by a fourth e;:Jiln,,.r, and a half-hour
or sitoulz,L(..d patjent and eoll(a,,,oe coni)ontations odloinfttered by
a teflia or 2 e>.1im1 11e1s, Standardized materials and standardimid
scorin,,,; forlif; are mod for all exr.rcises. The smile four factors,
(recall, interpretive prohlem-solvilw, ability and at
and coolaionication are rated in each set of exercises;
differentially woiOited scores on each factor are pooled across all
examinations, Tho::e innovations in Lho nature of the oral examin-
ations and the method of scorliT, them are direct outcomes of the
study to date.

1. Ebel, Robert, "Estimation of the Reliability of Ratings" in
Prjn.q3,pes of Educatonal_and_Psypholsgicpl,Mclasurments, ed. by
Wihrons & Ebel (Rand McNally Co. , 1967)

2. Guilford, j.P. "Fundamental Statistics 3n Psycholcny and Educatiron ,"
amnia Statist_ . _ _ _ _ . _ and . _McGraw-Hill Boo3,. Co., Inc. row 1ol..1- 1.956

3. Bass, Bernard, "The Leadorles Group DiscussioL," PFlycholoqical
Bulletin, 1.954 vol.. 51 pp, 465-491.

4. Bales, R. Freed, YAteractjon Process Analysis, Cambridge:
Addison - Wesley, 1951.
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T11'., Multiple Cho ce technique tas diseussed d(,rall above
in confliction with the analysiv of previous ova7 ualio;1 tochniquos.
Whiie id any of th- multiple choice qutstions used in 196/1 wer-, stiIi
r('1 ('":1,'1t 771 ]96, noh,orons w'clifications occurred in the intecim, with
respect to prw.edures fo,- developing, reviewil, and f,coring such ex-
ercisc.s. *7's )1ot-0 th,, two ser:lottf, wi_,;,1:11scs in ihr, multiple
choice teehnive reveale.a by the e.z(rlie,r inwlysiF; were: (l) the 'tendency
in ihOr4 C'::(';i.'(' :I ;;r to focus on m,cisuring the?. recall of isolated bits of
information, that often appeared to have little relation to any behav-
ior required in the practice of orthopaedics; and (2) the tendency to
set the passing marl: on the basis of the distribution of scorei , rather
than On the basis of pre-determincd standards, a tendency which, by
punifihing an arbitrary number of e%aminees for sccring at the bottom
of the distribution, vio'intes the mission of any Board established to
determine whether an individual meets professional standards of com-
petence,

To alloviato smo of these emir and to encourage question
authors to submit ease-oriented materials that demand application
of principles rather than simple recall of ir3o1 ated facts, the Boaret
developed an item clar,sification guide with instructions that each
question submitted fo.,7 the certifying examination must be suitable
for meaningful classification with respect to at least four of the
following five dimensions:**

Type of patient (adult or child)

Type of disorder (trauma or disease, etc.)

Part,of Body (upper extremity, etc...)

IV. Basic science (anatomy, etc...)

V. Clinical (diagnosis, etc.)

Second, utilizing these dimensions, together witb a taxonomy of
Intellectual processes, the Boord constructed a blueprint*** for
the overall exantinaticn which s!:jpuldtes the proportion of the total

***

See Chapter I T T__.

See Appendix _2:L_ for n copy of the most recent: Item Classification
Guide.
See Appendix forfor a copy of the total blueprint.
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0>:;::;1 i 11:!: ( )1 1 to di VOL t'd 1. 0 1 i I ypi. of. ctua pro;.'ens and
to e;!ch cal(m:y witLin each of tLy ve listed
above . 1,i rd, establ :i sip (1 ,,f,(.( on r,(,,t; pi
Choice wit] v..!vo i t. Llw to devclop a system
for constfuctin,,,, and sul)mittin(,,,, questions th;.1 woul(1 assur a 3NY
ger pfopoftion at hi,,,,her twy.onomic levels.

the dovt.1 op;lienti of the i tcm Chi 1.,l11.(10 1111(1
bl t 1401,.,/ 1)01f.j.1:.1(' to di reel: t-n f. to pul 1 clues ons of

character s tics from the item pool to fi t the s pee :i eat ions
di cta at by the bl uepri )it for a gi veil r .ami.nat ion This i ni tin]
draft. , approximat el y 507. longer 'limn ul t.i mate] y he requi red ,

cir ell] t. ed to the enti re Board Each member of the Board i s ro-
gues Led to respond to each question, to classify it according to the
intellectual process it samples and to comment on its merits. The
examination. committee of the Board then moots, reviews the responses
of the Board and makes the final selection of questions for the ex-
amination.

Finally, prior to the administration of the t:c'st: the Board
establishes standards of minimum satisfactory performance:, For the
multiple choice questions this entails an adaptation of the Nedo]sicyl
technique; in wl-lich members of the Examination Coolmittee review each
question and check sinc:ILppLi.c»:Lthat.irely_passinr,...carid.idpi.-e should
be able to eliminate. The reciprocal of the remaining nuffiber of
options is taken as the milli multi passiug level" (MPL), for that quest-
ion. Thus , for example , if a question has five options and two arc'
eliminated, thorn the chances that a minimally competent candidate
would get the right answer by guessing, would be one in three or .33.
If the whole test: consists of such questions, the barely pa,sing can-
didate should score at least 33Z. The average of the MPL's for all
of the questions in an examination is the best estimate of the score
that a candidate would get if he eliminated all of the alternatives
that informed judges think he should be able to exclude and selected
among the others by guessing. Employing this technique, it is pos-
sible to transform the scores to any scale for combination with other
test data. In the present study, all scores and sub-scores for both
oral and written tests were converted to a 12-point scale in which
the MPL was always defined as 3.5.

Application of these pre-determined standards in the 1968 Final
Certification ExainaLion xesulted in a failure rate on the
Multiple Choice Recall Sub-Score of approximately 50% even among
graduates of American Medical Schools who were taking the examin-

* See Appendix 26 for a detailed description of the system of
setting absolute standards.
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(h(1; c(, .:VOJIC':)1, \:( 1( CA.) 1) IJ( \i t.1I (141/ IMOU1 jw.ri
ilq(Hc0 othef type,1 of c::ercises, 1.1w failnre rat( fc1.1 falbhtzot-

lariy."L.

DaLa Oil )cliabinty and windily of the newly rovjhc,d
Mulltip]e czaminatio.o are reportcd iii the followilT, sections.

golipbility of 'Lb- matil0(,

The iyent strong,th of the multiple choice technique is its con-
sistently hi01 reliability: In tests which are carefully constructed,
cmcl are composed or quetions that have boon widely reviewed, rating
errors are minimiged, and sampling reliability is assured by the fact
that in the typical examination, it is possible to use large numbers
of completely independent items. Table 5G, 'which summarizes the re-
liability data on the multiple choice examinations used by the ortho-
paedic profession, over the last few years, reveals that the estimated
reliability of these examinations varies directly with tho number of
items and indicates that sub:.scores., based on relatively few items,
are not sufficiently reliable to use independently in the certifica-
tion process.

Validity of the MuItinie Choice Examination

Content Validity

The Task Force on Now Multiple Choice Questions was given the
charE,o to dev(lop questions at higher taxonomic levels for the Board
examinations; the methods it established for constructing and re-
vowing new questions has resulted in an increased proportion of items
being rated by authors and reviewers, as sampling higher cognitive
processw,. However, despite these improved procedures, data from the
questionnaire study of examiner and candidate reaction to the new ex-
aminations (see Table 51 and Appendix 19_ ) indicate that candi-
dates, successful and unsuccessful alike, found the multiple choice
mponent least relevant and least appropriate. They were especially

critical of many questions which seemed to them to be ambiguous or
to demand information that is remote to their needs as practitioners.
Some support for their views is to be found in the fact that the re-
latively reliable Multiple Choice Recall tdsL is less useful than the
relatively unreliable orals as a predictor of such criteria as super-
visors' ratings.

Sec Chapter below for a detailed account of the scoring
procedures and results of the 1968 Certification Examination.



U
) E 0

0 Ln
A

l

N
E

.
r-

I
rQ

r.
) 0r-
4

1-
1 H(4
.

-4 14
3,

;.

)

1 
I

r
I

1 r(
1, G
S

.r
 I

r

to fl
S
I

C
)

0 
.I-

1
rq

 I.
 1

0
0

N
0

in
s1

'
h

V
)

re
)

N
c0

cr
)

C
O

0 
q 

1
r-

1
N

r-
I

r-
-1

r-
I

k 
0

(N
C

f
N

J'
-

co
.

C
O

co
(e

)
0

...
...

*-
a.

..f
t o

w
es

.
.

-
*A

.!
r

aw
r

. .
..y

e.
 N

O
.,.

7 
*.

...
 . 

k

U e-
1 0

a)
ro

,
$-

-1 O
O H 00 r 
1

I

H
0 E
1 0

O
.1

. I0
0

O
r-

I
.1

)
0

r4
1

cl
cd

r-
I

4)
r1

 0
 4

)
(U

r-
1

e
1

(0
ri

fx
-i

LI
 I

g:
s-

1
r 

1
e-

-1
1-

1 
r1

11
 r

1
r,

l.0
l.0

 4
J

4J
C

O
14

-1
1-

1
.il

0 0 rl 0 rC
e

Li

C
) ()

. r
 1 0 rO
e

C
 )

c
0 rC
1

C
.)

Q
)

C
.)

.r
.1 0 X
I

C
)

(I
)

tY
)

0 
0

r 
I

s 
1

0 
-5

ro
, H 0 
0 U

)
Q

)
0)

(1
)

0
I

H P
I

01
 0

-1

H il r-
1

r 
-I

P
4 rl 
H

Ps P
i r

-I
r1

 r
 -

I
PH

1 
011

e-
I

r-
1

4-
)

(U
4i

(U
(U

4i
(U

4)
tr

el
r-

I
4 

J
r-

I 4
J

P
H

 U
r 

-I
 0

::1
0

:4
.

E
-

11
 0

:4
41

E
-1

0 
0

0 
a)

>
71

 W
I

0 
sI

:il
r)

-

,* 0 
F

 -
I

0
0

0
0

r0
l

r,
H

 4
) 

0
s-

1
H

 4
)

ca 0
,-

1
H

 -
1-

I
rl 0

(U
ii

ri
(U

(U
rl

(0
(0

r1
r4

,
0 

4)
r:

 0
4J

r4
 U

 -
P

r1
rl

10
rl

ri
10

ri
e 

I
R

I
r1

-1
 L

H
rl

P4
 4

-1
fl

ct
(

11
4

r-
1

A
l

lo
}-

1
(1

3
0 

S
-1

ni
Lo

..1
(0

4
Lo

s-
t

rd
X

,
ci

)a
) 

X
oN

,a
)X

o)
0 

X
ol

 O
X

V
I

r-
-I

0 
ro

H
 0

 f
ri

r-
I

C
.)

11
.1

r-
I U

 II
I

N r r
f

rd
I N r
U

.0
'1 r4 O rd rg rd O l-) 4J f
n rr
a



'I
o
El

rc.)
0.)

r I
r-I
0.
a<
Cl)

co

4-.)

1-44

CL)

Q)

4--)

4,i
co

,..0
4,,)

H'4.--

4,)
0
e)
Ei
G.)

a)

4-)
ri
C)

C.)

--I

(I)
L4

(1)

0
0

.1-1

4J
Cu

0
r4
5
cox

rzl

H
Cu

0

u)
c.44

0
It: H
(I) 4-)
4-.) CO

-W 0
r-I r4
- I 5

Cu

41

.,-

--------

F-;
0
I-4
4.)
Cu

H
:-;
FJ
r I

Cl)
-,. -..-

fl
0

.1-1

4.)
PI W
o 4-)
rl 0.)

4) vc..) --10 0 0,
-1 Q.)

0 41
CO 0
,n H0

N in
1/40 1/40 Cr\ Cr) 1/4.CD ,0

.2.* ***SX,r...1...... 4 .....4

Ifi r
r.A

,... ew e+, ... ...

,

cy, in

......"- et..41,*. . ..........,ek3 .90

H CO
H

Cl)

05 tn 00 0
H -I r)
XI H
0 r-I H
!-1 0 4

ra 4 Cf) 0

--- ... .. ....._______.

C'N1 If)
co N

_ ......... _________-

.

tr) Cr)

.

,..** /*m.o.^

---.1- In

ow,O....IMP* Ito * P

i
'

5 trl0 0 4.-)H rt H
,Q :iOH ro

..i 0 <4
A-4 u)

5 til0 0
H .H i
P. CuOH
P O E-1
fli V)

.

U)
1 fl
Lj 0

r441
Ci) 0

r-1

--, AI ......}...,01 *art

In C)
N. N

,71. OM... 1..A441....0".1. .r.

.4 N, <1.

II,M4m.a.*...."10,111

Cr) Cr)

co 0
1-1

-- 0......... 4., oak..A..*

'4) tr)
CO CO

t-1 c4
1/40 lf)

..IYM ...IRO*, ...WI*

Cr) :.t.

0 .

co --1

..,,,a-
CU

.

Cli C.)

r-I sr-4

4.) 0

_ _
.

Cr) CV
Nt Nt

Wr. I*. ..0*

CFN 0
C.4 CV

Cr) q)
C() Cr)

-

Z

0
$.40

..... .............

0. 0 T.)
4 rc) 4:: (I)

0 r-4
Cr) ri0 U) 0 Cu

0 Cu 0 (4-1
r-4 ta. r4

0 -0 0 -0
4 CO 4 a)

U) r-4
co H

0 Cu 0 CO0 ra, 0 4-4
r..-.1 r.-.1

0 ro 0 rci
,EI (L) ,II 0
;;. U)

to r1
CD Cu 0 cua 04 0 44-1
1.-1 r4...

4-1

00
0
CD

1..)

Cu

41
C4

I

1-1 4-1(0 0 0
t-J ei-I U) (-4

0 0 0 4--) 1-- 0 rICS
4-,) ;--1 .1-1 (1) (1)

(1) t.) r- I a) co '..?-,

E-i 0 v.) ..--I El 0 CI. .-1

Ci 0 ,.O 0 0 CD0 ri 0 0 U) 4-) 4 tIti)
Cif . 5 0 4 J 1-4

ct$ 4 0 1:`, 0 QS ;-4 :3
0 0 'CI a' .4-4 4-) 0 CI)

,*

a)

0 la) 4-)ri :3 c'24 I
0 , cl:$ 0 CD

o ro 4 C)
4--) (1) (1.) 4.3 CJ r-1

H --1 f-I 1.1

4-i a) a) 0 r0 c)

0 0 ;-4 0 ccs
>:', 0 r1 4..) 04 Ca.

,..........

fl0
.H 4-3
4-) r--1
co 0 0
ri 4.) r-i
El LI-I

C-T1 r0



121

10,4110 VW, ri ..1,"ri i4.4.40".Vt. /11,./ $11010444.101/141,~.400far..1#41.4.s Po MPI/401",

ro

Cf)

r1

CO VI H N O .1 .0 Cr (NI tr)

CYN CO at 01 H (51 CO HH H H
^ 1.. ..4itti SZ.Cer,-.7 r'n+< )74i- ,441.rat705,44:014,g7AlconlWr1g t'pr: 1SCIAtts

Cr)

4.1

0 cl QD co 0-) r-1 ii.) tie) co

E.--1 co
C)

1,CIt ,

Cl)

41:12:

Ii
co

.:14

4-)

Cll

4J

U)

Cd

Ql

4
LO CD OD OD co NI co.

Lr) u...) in in ir,

1/4.1)

LI")

CD 0/
0

CD OD

'11")

ul
crl

"OM". r "4.: Il443NUOIPY4,17.11WrIrAlliCSIONIK0.4:4VV-Kt; 1:011,'%nAMVX V.«.

CD CAD 01 40

C) CO CrN OD CD rA Cr)
rA rA r4

,0 , 01 CD
.

00 rA slt
r4 rA

viva:19 !, rt, :ref "Kt.: .,211rAm re-r: WritAsr MX: FAIZ049.1 loprzzerq 99.

00 uo r-101 qD 4 CD

rA u1 U") 01 CD CD CD
111 QD QD QD qD QD

%to - !"..47,2 ..4311.457.arr *-11r1,07.*;." sip

CD 00 co co Ne
CD 00 01 01 rA 01
rA rA.r4

tv.ra./..e.Lnezinr-svnatco to"Precrot

1/40 r--1 co cr.)
9

CoNHC) LO
in'G) Q Li) Lr)

. tare,M.1"0:417PIWCaliMearalraDA SZO,braltstIVIP S. e.

N

M

If)

rA 01

r.10
U1 V1 S

Vikomf* 114100.11r41WooPtin144¢ZierSitmootut rte.

oc,

lU

N.

9991T41.14901/49:tear$,M10917:944 42 9;4 IOW" 99139

U1

D Cr, 01 .4 V1 N911
CO aN 00 rA CD Cr)

r r-t

co
OD rA

rA rA
N.

R.' ISOr VW. tr1.'YZ.1:0 ot 14444oxsze.monatoorsrmi. 4cron.tyrraimoprra J twa

c) oo Jo r- 01 .4 N

1-rl
O CO C) In

tr)

.4 OD LO

!D 01 N
U/

in crl r- co if) if) c) r,
. .

CO N. 01 01 r I CD 01 CO O Crl %.0
rA

:Ivan:vacua...um norrAt11.r.zwa3eamc..4.

N N LO 01 C) 00 N. qp

Cr 07 Cr\ C) ''4t 01 H ON. N.

0r-11,.,~aamn.r",9=0,0,"
0 1

r-I U) U) 0 I'0 0 .r-1 4
O .4-4 .r1 O.) C.)
CO r0 '0 0)
a, CIJ CI) '0 >---: 0
0 CC5 C1 0 0

pCa 0.4 04 CU 4c-i-)) r4-) 414.) 0 0 P)4 4 4 CI) 11-1 4.) U) CO r
CD 4.1 4J b 0 ttr) E U) 0 4-) CO

..4 3-1 34 b0 0 0 r-4 r-1 4-1 .L.)H CD 0 ',--1 0 r4 ,C 5 0 rI 0
ciS 0 cf) 5 r--1 0 C.) 0 CO r4 H
I A 4,,) 1 1 : 3 0 0 r-1 ,E ,.0
O rA r--) :-..i '1,3 4.J 4 co o cts

P O d c c ) 0 co 4J',.., 0 4
)0) ro ,s,..i p co 0 Qs r ,-) .I)
(.7 < 0 E---- 1 :11 -' P-I P-1 P 1 P4

-wwi..445. .40r-tar-...4:94.*Mo.a.90.9.--vvitrigkitit10111.0110,wti~hoe-.,



construct Validity

122

Given the candidates' criticism of the multiple choice examina-

tion, and its lack of association with supervisors' ratings i4 it is

always a little surprising to find, as revealed in Table 52, that

there is a consistent growth, over the four years of orthopaedic
residency training, in the abilities measured by the Multiple Choice

questions. While differences in mean scores for groups at different

levels of training are in the expected directim on all sub-tests,

the amount of growth far from uniform in the various disciplines.

TABLE 53

DIFFERENCES IN MEAN SCORES OF FIRST AND FOURTH YEAR RESIDENTS
1967 IN TRAINING EXAMINATION

. 0111.*O.,.....11.**.
Difference Divided by

Subtest Difference in °h Standard Deviation
A .". "I'. Wee.14.14.4064.0........

0,11,*4*. .004* Wil* 41...1,0.0.1 ,4.0

General Orthopaedics
Adult Orthopaedics
Children's Orthopaedics
Trauma
Hand Surgery
Anatomy
Pathology
Physiology and
Biochemistry
Biomechanics
Rehabilitation

Total

12.4
11.8
15.9
12.6
16.3
17.3
14.0

5.5
16.4
18.7

13.3

*W..* Mnele

1.3
1.4
1.7
1.4
1.5
1.6
1.5

0.7
1.5
1.3

1.8

".w...*

It is interesting to note (see Table 53) that much greater improvement
occurs in scores on Pathology and Anatomy disciplines which are direct-
ly applicable to clinical problems in surgical specialties than in
scores on Physiology and Biochemistry. Such results suggest either
that the latter content areas are less effectively handled in the train-
Ing programs or alternately, that the examination questions in these
disciplines are not probing important areas of competence. Perhaps
both hypotheses have an element of truth. In an extensive review of
the individual questions that discriminated most between first and
fourth year residents, Dr. Huncke 2 observed that the most discriminat-
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ing questions wore those involving complex mult -system widespread
entities such asmcmingonyel0003Acerobral palsy and scoliosis. He
adds: "Tills would seem logical since these are complicated situations
that do require a considerable amount of training and understanding to
proceed with any amount of accuracy. It should be noted, however, that
there were questions involving these entities that, in my opinion,
could have been adequately answered if the individual correlated basic
science knowledge which he is presumed to have, particularly his know-
ledge of functional anatomy. Judging from the results, however, this
was not often done by the candidates, who seemed to approach these
particular complex problems as if they demanded recall rather than
application.'

Data on a second aspect of construct.Validity, i.e., the relation-
ship between performance on the Multiple Choice Examination and on other
other evaluative techniques, are summarized in Tables 54 md 55. rfl1ose data

clearly indicate that sub-scores on the Multiple Choice examination
behave in the expected manner in relation to other test scores, and
strongly suggest that the Multiple Choice test measures, primarily,
cognitive functioning. For example, the score on Multiple Choice-
Recall has a very low correlation with the rating factor, "Patient
Relationships", and with scores on the Simulation Orals. As compared
With the Recall score, that on Multiple Choice-Problem Solving, when
,corrected for attenuation, has a generally higher correlation with
all typos of assessment other than the rating factor, "Surgical Technique",
and certain of the. Written Simulation Scores. These exceptions may be
due either to random errors of measurement, or to the fact that both
the rating factor and the written simulations include important non-
cognitive factors of temperament and skill which are not sampled by
multiple choice techniques. Further, it is of interest to note that
when corrections are made for unreliability the correlation, between
the Multiple Choice-Recall and the Multiple Choice-Problem Solving is
.89; i.e., about 80% of the variance in the two tests is common.

Finally, additional data on the construct validity of the multiple
choice technique are furnished in the factor analyses of the 1966 In-
Training Examination and the 1968 Final Certifying Examination (see
Tables 6, 7, and 56) both of which indicate that the multiple choice
scores load heavily on one factor which appears to be a content or
information factor; in contrast, other techniques show a much more
complex factor structure.
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CORRELATIONS DETWEl:IN MULTIPLE CHOICB SUBSCORES
AND OTHER SELECTED VABIABLES

1968 Final Certification Examination

Other Variables

Rating Factors
'Information Gathering
Problem Solving
Clinical Judgment
Surgical Technique
Patient Relationships
Cont. Resp.
Emergency Care
Overall Relationships
Ethics,

Overall Competence

Oral Tests
Adult
Child
Trauma
Interpretive
Simulation Attitudes
Written Simulation
Diagnosis Proficiency
Treatment Proficiency
Total Proficiency

14ultiEle Choice
.Recall Actual
Recall Corrected

Multiple Choice

Recall
Actual orrectec

2)

.3.1 ljS

. 23

. 16-

. .09 1;.:)

. 16

. 17

.15' /1
/

..28-

. 27

. 15

.30
. 22

. 12

. 21

. 19

. 26

111.

. 30

. 37

. 27

. 19

. 11

. 19

. 20

. 18

. 23

. 33

. 52

. 18

. 36

. 26

. 14

. 25

. 23

. 31

Multiple Choice

Problem SolvinEi;

Actual r Corrected'

. 26...A. .7.;

. 19

OS- rt

.12
15.

. 12

. 20

. 07

. 23

. 21

. 14

.41

.49

. 37

.48

. 35

. 19

. 15

. 22

. 28

. 22

. 22

. 37
13
.43

. 39

. 26

. 31

. 20

.31

. 76

. 89

II

* Corrected by Guilford technique for attenuation, due to
unreliability of the Multiple Choice Sub-Tests.
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TABLE

1.11014. *OTC.

CORRELATIONS BEVIIREN MULTIPLE CHOICE SCORES AND
OTHER SELECTED VAPIABLES 13Y YEAa 01.2 TRAINING

1966 In-Training Examination.

First and Third and Total All Four Years
Other Variables Isceond Years Fourth Years N-228

. N=109 N=119 Corrected for Unre-
BEIlnp ?actors Actual_ Actual dtual liabIlltn MC Section
Recall .25 .29 .33 .33
Prob]em-Solving .23 .25 .26 .28
Information-Cathering .19 .43 .33 .35
Clinical Judgement .23 .24 .26 .28
Patient Relations .13 .09 .19 .20
Colleague Relations .09 .09 .07 .07
Surgical Skill .13 .26 .14 .15
Ethics .17 .29 .18 .19
Overall .20 .26 .26 .28 ,

Other Test Scores:

Diagnostic interview .17

Proposed Treatment .28

Interview
Traditional Adult :23

Or

Written Simulations '.05

Total Proficiency

Concurrent Validit:

. 20

. 23

.36

. 18

. 26

. 27

.44

. 01

. 28
. 29

.47

. 01

The two major studies of the concurrent validity of the multiple
.choice technique were conducted on the 1966 In-Training and the 1968
Certification Examinations. Despite the fact that the correlations
reported in Tables 54 and 55, between scores on the multiple choice test
and supervisors' ratings or other test scores are generally rather low,
differences among the several values are in the expected direction.
Specifically, the same general pattern of relationships characterizes
both the 1968 certification and the 1966 In-Training data; this gen-
"Oral pattern is one, in which, despite validity and reliability prob-
16ms in the ratings that tend to depress all correlations in the matrix
Ohe multiple choice scores are significantly more closely related to
.ratings of cognitive components of competence than to ratings of skills
.40 affect. .,Similer patterns characterize the relationships between..
. scores on multiple choice tests and scores on other written and oral
',tests:



k.

126

xoli +.401**-410 ,0"*.4' !,0 r ?qv or

These data indicate that the pattmra ef tet:t, score predictors
shifts from one rating factor to another despite the fact that the
intercorrelations among Tatini,-.0 on the several ;actors is quite high.

N=391

TABLE 56

RESULTS OF MULTIPLE CORRXLATIONAL ANALYSIS
1960 CERTIFYING EXAMINATION

.04.0100MITIr...

Rating Factors as Multiple
Dependent Variables

Test Scores as
Independent
Variables

Partial

r F

.36 5.13 INultiple Choice Recall .12 5.56*
Observation and Inter-
pretation interpretation .11 4.48*
Trauma-Problem Solving .10 3.84

verall
Competence

**

.36 5.13
Observation and Inter-
pretaMa Interpretation
Multiple Choice Recall
Multiple Choice Prob-
lem Solving

Significant at level of confidence
Significant at .01 level of confidence

.12 5.48*

.12, 5.46*

..09 3.13

As regards the concurrent validity of the Multiple Choice Test, it is
important to note that it is the best predictor of ratings on "Infor-
mation Gathering," the second best for ratings of "Problem Solving,"
the third best for ratings on "Clinical Judgment" and disappears as
an important predictor for rating factors related to affective behav-
ior, i.e., "Patient Relationships," and "Cale-nue Re1atti*Aip8,"
(Table 56)
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Secondly, when appropriate adjustyc,nt,; two made for dffferences in the
ro1iabiliLLo,9 of candidate and r.,vidont ratinpfi, it ncgi thnt the
Certiflcation Xxnmin:Itioll identities (t mut.11 larger proportion of the
true variance in the crJL.rion dal:a than does the In-Training Examina-
tion (Table 57).

TABLE 57

COMPARISON OF THE PREDICTORS OF OVERALL COMPETENCE
1968 FINAL CERTIFYING EXAMINATION AND

1966 IN-TRAINING EXAMINATION

Examination
Multiple R .

Multiple Corrected for
Unreliability

All Test Scores of Rating Factor

1966 In-Training
Examinations 73 .32 .38

.34. .65

This is probably attributable, in part, to improvements between 1966
and 1968 in the Multiple Choice Section of the 'examination and specifi-
cally to the development of the problem solving subtest in the Multiple
Choice format, as well as to revisions and extensions of the oral test
techniques.

Summilsy_Cornment

In summary, the multiple choice technique, as modified in the current
study, provides valuable information on certain facets of competence in
orthopaedic surgery, as these are defined by supervisors' ratings. How-
ever, it is necessary to supplement this method of assessment with other
techniques, in order to obtain valid and reliable data on all aspects of
competence in the specialty. Such supplementation is of special value
in evaluating those areas of competence that involve affective behavior.

1 Nedelsky, Leo, "Absolute Grading Stenders for Objective Tests",

Educational and Psydho3og3cal Measurement, vol. 14, Spring, 1954
pp. 3-19.

2 Muricke, Brian H.0 MemorandLtme "Review of Discriminating
Questions", in the November, 1967 rn-Training Examination., May 14,
1968. N.?,
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A MODEL FOR TDE EW1LU7VTION OF COMPETENC13--
A SYNMSIS OF THE NEW TECNNIQUIS

In the earlier chapters in this section each of theevaluation techniques developed :Co: use in the Orthopedic
Training Study was discussed separately in so for as that was

However, no evaluation technique can be considered
adequately in isolation; in developing a rational system forevaluating complex professional behavior it is necessary toconsider the contribution which each possible,technique makesto the accuracy and completeness of thc-,.. overall assessment.This chapter is therefore devoted to an analysis of the in-
terrelationships of the several examination techniques in theprediction of overall competence in Orthopedic Surgery.

Analytic
vs- ____aZ22.t119.tic '.1?,.211.2.11AgAt

Any examination represents merely. a sample of behavior;as such, it may be designed either to sample some small aspectOf behavior that is thought to be an important component oftotal performance (e.g. muscle coordinations) or, alternatively,to sampla wholistically a given slice of total behavior (e.g.the 100-yard dash). The diagram below indicates the location ofthe several approaches employed in the Orthopedic Study, on ascale ranging from the most analytic to the most synthetic methodsof sampling behavior.

As the diagram suggests, the multiple choice technique is the .most analytic; it represents an attempt to break total behavior downinto its component parts and to sample each bit separately. Suchanalytic meausres.tend to be highly reliable, since with them it is,possible to obtain indipendent measures of many small bits of behaviorin a relatively short period of time. However, some behavioral traitsCannot be validly measured by analytic techniques; for example, reason-ing processes can be sampled directly only by such complex techniquesas written or oral problem-solving and simulation exercises. or canany one case or problem in these more complex methods sample all thequalities of behavior that it may be desirable to measure. For example,in some problems the greatest rewar,ls may go to those who are patient,persistent and moderate; in others, decisiveness in taking radicalaction may be most valued. The low intercorrelations between scoreson different types of oral or of written problems is, in part, attribut-able to the fact that different problems require different profeasional
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V

Oral Oral Written Written Simulation
Inter- Diagnostic, Simula- Simula- Oralb
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Complication
Problems

*V* .0...

qualities; hence the synthetic exercises tend to be more valid, but lessreliable. It is for this reason that a variety of examination techniquesranging from analytic to synthetic has been included in the orthopaedic
certification examination.

'A A
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Contribution of Each Evaluation Method
to the Pr(.'diction of Overall Competence

One might ask, howevec, if all the modes of examining that were
approved for inclusion in the regular certification process are really
necessary; i.e., does each make some contribution to the prediction
of competence? The multiple regression study of the 1968 Certification
Examination is reassuring on this point. The results,* summarized in
Table 58A and 58B, indicate that every technique makes some additional
contribution to the prediction of Overall Competence as that is defined
by supervisors' ratings. Indeed, if the Multiple Choice technique
(which has the highest simple correlation with supervisors' ratings of
"Overall Competence ") , is taken as the starting point, the addition of
the score on interpretive skill from the bral examinations and that on
proficiency in the written simulations, increases by about 50% the
amount of common variance between test scores and supervisors' ratings.

However, it may be argued that even witth this increase the value of
the combined tests as predictors of overall competence is exceedingly
limited since they account for only about 12% of the variance in those
ratings. ,This criticism would have considerable merit if the purpose
Of the test were to predict the criterion scores. However, such is not
the case; their purpose is to identify lack of competence. For this
purpose it may be argued that, given the amount of error variance in
the ratings (reliability = .31) and the amount of true variance assign-
able too factors (e.g., surgical skill) none of the exercises was de
signed to measure, the data strongly suggest that the combined battery
of tests predicts about as much of the remaining true variance in
overall competence as could reasonably be expected from the limited sample
of behavior it is possible to collect in a 6-7 hour examination situation.

Factor. Structure of the Test Battery

A second approach to the determination of the value of multiple
assessment techniques consists in the analysis of the factor structure
of the combined battery of tests and rating scales incorporated in the
certification process. In this context, the factor analytic studies
made of the 1966 In-Training Examination and the 1968 Certification
Examination may be briefly reconsidered here. In the earlier study
the three following clearly identifia.le factors emerged.**

*
* *

See also Appendix 15

See also Table 6.



W
=
3
9
1

T
A
B
L
E
 
5
8
 
A

R
E
S
U
L
T
S
 
O
F
 
M
U
L
T
I
P
L
E
 
C
O
R
R
E
L
A
T
I
O
N
A
L

A
N
A
L
Y
S
T
S

F
O
R
 
P
R
E
D
I
C
T
I
N
G
 
O
V
E
R
A
L
L

C
O
M
P
E
T
E
N
C
E

1
9
6
8
 
C
e
r
t
i
f
i
c
a
t
i
o
n
 
E
x
a
m
i
n
a
t
i
o
n

D
E
P
E
N
D
E
N
T
 
V
A
R
I
A
B
L
E
:

S
U
P
E
R
V
I
S
O
R
'
S
 
R
A
T
I
N
G
 
O
F
 
O
V
E
R
A
L
L

C
O
M
P
E
T
E
N
C
E

R
 
=
.
 
3
6
5
 
F
_
,
5
.
2
8
*
-
.
.
-
i
-
R
E
:
T
,
T
A
B
T
T
.
-
r
-
7
,
-
-
_
-
:
.
.
3
1

T
E
S
T
 
A
N
D
 
S
U
B
 
T
E
S
T
 
S
C
O
R
E
S
 
A
S

I
N
D
E
P
E
N
D
E
N
T
 
V
A
R
I
A
B
L
E
S

P
A
R
T
I
A
L

.
0
9
1

t
e
r
p
-
r
c
,
t
a
t
i
o
n
-
I
n
t
e
r
p
r
e
t
a
t
i
o
n

M
u
l
t
i
p
l
e
 
C
h
o
_
c
e
-
R
e
c
a
l
l

M
u
l
t
i
p
l
e
 
C
h
o
i
c
e
-

P
r
o
b
l
e
m
 
S
o
l
v
i
n
g

A
d
u
l
t
 
P
r
o
b
l
e
m
 
S
o
l
v
i
n
g

.
1
1
9

.
1
1
9

1
.
0
7
7

S
i
m
u
l
a
t
i
o
n
s
-
A
t
t
i
t
u
d
e

i
.
0
5
6

T
r
a
u
m
a
 
P
r
o
b
l
e
m
 
S
o
l
v
i
n
g

f
.
0
4
8

1 .

W
r
i
t
t
e
n
 
S
i
m
u
l
a
t
i
o
n
-
T
r
e
a
t
m
e
n
t

S
e
l
e
c
t
 
S
c
o
r
e

i
.
0
4
7

1

C
h
i
l
d
.
 
P
r
o
b
l
e
m
 
S
o
l
v
i
n
g

s
.
0
4
5

W
r
i
t
t
e
n
 
S
i
m
u
l
a
t
i
o
n
-
 
D
i
a
g
n
o
s
t
i
c
,
S
e
l
e
c
t

S
c
o
r
e

.
0
4
3

W
r
i
t
t
e
n
 
S
i
m
u
l
a
t
i
o
n
 
D
i
a
g
n
o
s
t
i
c

A
v
o
i
d
 
S
t
o
r
e

i 1
.
0
2
3

i

W
r
i
t
t
e
n
 
S
i
m
u
l
a
t
i
o
n
 
T
r
e
a
t
m
e
n
t

A
v
o
i
d
 
S
c
o
r
e

1
-
.
0
0
7

i c

*
S
i
g
n
i
f
i
c
a
n
t
 
a
t
 
.
0
5
 
l
e
v
e
l

*
*
S
i
g
n
i
f
i
c
t
 
a
t
 
.
0
1
 
l
e
v
e
l
.

3
.
1
3

2
.
2
4

1
.
2
1

0
.
8
6

0
.
8
4

0
.
7
7

0
.
7
0

0
.
1
9

0
.
0
2

.
2
6

.
2
2

.
1
8

1
5

.
1
8

.
1
2

1
G

.
1
5

.
0
3

.
0
7



T
A
B
L
E
 
5
8
 
B

I
N
T
E
R
-
C
O
R
R
E
L
A
T
I
O
N
S
 
A
N
D
 
P
E
R
C
E
N
T
A
G
E
 
O
F
 
C
O
M
M
O
N
 
V
A
R
I
A
N
C
E

B
E
T
W
E
E
N
 
V
A
R
I
O
U
S
 
E
V
A
L
U
A
T
I
V
E
 
T
E
C
H
N
I
Q
U
E
S
 
A
N
D
 
C
R
I
T
E
R
I
O
N
 
D
A
T
A

1
9
6
3
 
F
i
n
a
l
 
C
e
r
t
i
f
i
c
a
t
i
o
n
 
E
x
a
m
i
n
a
t
i
o
n
 
C
o
r
r
e
l
a
t
i
o
n
s

R
.
-
r
z
1
9
1

S
u
p
e
r
v
i
s
o
r
'
s
 
R
a
t
i
n
g
s

T
e
s
t
 
S
c
o
r
e
s

N
a
m
e
 
o
f
 
T
e
s
t

P
r
o
b
l
e
m

S
o
l
v
i
n
g

-
O
v
e
r
a
l
l

C
o
m
p
e
t
e
n
c
e

M
u
l
t
i
p
l
e
-

C
h
o
i
c
e

O
r
a
l
 
S
c
o
r
e
 
o
n

I
n
t
e
r
p
r
e
t
i
v
e

S
k
i
l
l

W
r
i
t
t
e
n

S
i
m
u
l
a
t
i
o
n
s

P
r
o
f
i
c
i
e
n
c
y

=
1.

11
M

M
.1

11
C
o
r
.
r
e
l
a
t
i
o
n
s
:

.
3
4

.
1
7

.3
9

.2
9

.
3
0

.
1
8

.3
5

.
4
7

.
3
5

.
2
6

M
u
l
t
i
p
i
e
 
C
h
o
i
c
e
 
T
o
t
a
l
_

O
r
a
l
 
S
c
o
r
e
 
o
n
 
I
n
t
e
r
p
r
e
-

t
i
v
e
 
S
k
i
l
l

W
r
i
t
t
e
n
 
S
i
m
u
l
a
t
i
a
n
s
-

P
r
o
f
i
c
i
e
n
c
y

W
e
i
g
h
t
e
d
 
T
o
t
a
l
 
S
c
o
r
e

.
4
7

.
3
5

.
8
0

.
2
6

.
3
6

P
6
1
-
c
e
n
t
a
a
e
 
o
f

C
o
m
m
o
n
 
V
a
r
i
a
n
c
e
:

M
u
l
t
i
p
l
e
 
C
h
o
i
c
e
 
T
o
t
a
l

1
1

8
2
2

1
2

O
r
a
l
 
S
c
o
r
e
 
a
n
 
I
n
t
e
r
p
r
e
-

t
i
v
e
 
S
k
i
l
l

.
1
2

9

01
1.

11
=

C
E

M

22
6

W
r
i
t
t
e
n
 
S
i
m
u
l
a
t
i
o
n
s
 
-

=
10

1M
III

M
P

P
r
o
f
 
i
c
i
e
n
c
y

3
1
2

6

W
e
i
g
h
t
e
d
 
T
o
t
a
l
 
S
c
o
r
e

1
5

1
2

6
4

6
4

1
3



Factor

Factor II

A cognitive factor, probably predominantly 'recall"
behavior, on which the traditional Multiple Choice
and oral examinations loaded heavily, and certain
scores on the simulated treatment interview and the
staff conference had moderate loadings.

A reasoning factor, probably predominantly "persis-
tence" in inductive inquiry, on which the wriften
simulations of diagnostic problems loaded heavily
and the score on the multiple choice test had mod-
erate loadings.

Factor III A style or temperament factor, probably involving
decisiveness, on which the simulation orals loaded
most heavily in a negative direction and written
simulations of treatment problems had moderate
positive la slings .

The factor analytic study of the 1968 Certification Examination
revealed similar, but substantially more complex factor structure
in which 5 factors emerged. One of these additional factors is almost
certainly attributable to the inclusion of supervisors' ratings and
the second is probably due to the inclusion of certain sub-test scores,
the most important of which was the subscore on the written simulations
representing skill in avoiding harmful procedures. With the incorpor-
ation of these additional measures in the analysis, the following 5
factors were identified:*

Factor I

See Table 70

A general ability factor, on which all ratings have
relatively high loadings. It is interesting that
among the test scores, the score on Interpretive
Skill from the Observation and Interpretation Oral
has the highest loading on this factor, suggesting
that the confrontations in which chiefs make judg-
men1. 3about residents are often focused around dis-
cussion of x-rays and other diagnostic tests or
clinical findings.
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Factor II An information or content factor (similar to
Factor I in the 1966 study) ,

Factor III

Factor IV

Factor V

A factor related to inductive reasoning, (similar.
to Factor in the 1.966 study) on which the scores
on selection of useful procedures in the written
simulations and on the Observation and Interpretive
orals have heavy loadings.

A factor of skill in oral communication in which
the Simulation Orals have hedvy loadings and all
orals have at least a moderate loading.

A factor related to decisiveness and efficiency
(similar to Factor III in the 1966 study) on which
scores on avoiding harmful intervention on the
writteh simulation has high Eositive loadings and
that on selecting indicated procedures has high
negative loadings.

It is also worth noting that, for the most part, each of the
tests included in the 1968 Certification Examination and each of the

) major scores derived from it bad moderate to heavy loadings on several
factors. For example, the score on Interpretive Skill derived from the
oral examinations showed at least moderate loadings on all 5 of the
factors; that on Written Simulations of diagnostic problems on 3
factors, those on the problem-solving orals in adult orthopaedics
and in trauma on 2 factors. This factorial complexity of the 1968
examination is especially significant in view of the general tendency
for different techniques to emerge as independent factors, partly be-
cause each type of test samples some technique-specific abilities
(i.e., persons with high verbal facility perform well on oral examin-
ations) and partly because with the inclusion of sub-scores in the
analyses (as in the 1968 study) the halo effect (particularly in the
supervisors' ratings and oral examination scores) so increases the
correlation between relate-3 sub-scores that theru is a strong tendency
for each set of 4 sub scores to cluster around separate independent
factors.
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Sumary Conynl

'AK: data pr e:;c:ntccl this and piecedi 1J cjLc t ronyly sucigustr
th at compctence i n or thopaedi es i F multi .1' ctori al and that a variety of
toehniquefol is required to provide valid and comprehensive informaLion
on candidates applying for certification . Thoso data also 1-3i411.i ght
the necessity of developing a sLcmu for scoring and reporting test results
that taRos full cognizance of the philosophical, psychological and psyd)o-
metric issues discussed above and which is, at the same time, practical,
feasible and, accop Lable to boLh the candidates and the Board. The method
which was adopted--a profile systemis described in the following chapter.

fl
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CMYTER X:

THE APPLICATION 0i1 THE 1'ROF1TIE TECIINIQUE
TO `DIE HOBT,ENS OF CERTIFICATION

Critcria for. Designi ng the System

A profile technique of summarizing and reporting the results of
the examination system described in the preceding sections was de-
veloped, This system was designed to meet three criteria which are
often violated in traditional methods of utilizing test data for
purposes of certification. These criteria can be summarized as follows:

(1) Competence in orthopaedic surgery is multifactorial
in nature; it therefore follows, that strength in
one area cannot be allowed to compensate completely
for weakness in another.

(2) The unit in terms of which competence is assessed
should be based on performance factors, not individ-
ual tests; only when each,test technique measures
a different trait, should scores on individual tests
be'coneidered separately.

(3) Ideally, the level of satisfactory performance on a
certificat-ion examination should be determined prior
to its administration and should be based on absolute
standards not on relative standing in the distribution
of candidate scores.

Procedures in Implementimtlle5vstem

In order to meet these criteria the following four performance
factors* were identified as the units in terms of which certification
decisions were to be made on the 1968 Orthopaedic Certification
Examination: Recall of factual data, Analysis and interpretation of
clinical data, Problem-- solving ability and Attitudes toward patients
and colleagues.

* See Table 31
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Sob scores ovl each factor were dcrived Prow each of t:hc oral
and written tests included in the 1 968 test battery. Those sub-
scores were converted to a l2-point scale with 3.5 defined as tho
minimum passing level. Sub-scores, weihted as shown in Table 59,
were cu,bined to obtain the four factor scores and the total score,
from which a profile similar to that: shown in Table 60 was derived
for each candidate.

Prior to the administration of the examination, the following
tentative guidelines for determining certification were adopted:

1. All candidates scoring below 3.5 (the Failing area)
on Problem Solving, Interpretation, or. Recall should
NOT be cu:tified.

2. All candidates scoring between 3.5 and 6.4 (the Margin-
al area) on the TOTAL should be reviewed and ground
rules established for the disposition of each case.

3. All candidates scoring above 6.4 (Good or. Excellent)
on the TOTAL and above 3,4 on every factor should
be certified.

In adopting these guidelines for use with a profile system of
scoring the Board formally recognized the multifactorial nature of
orthopaedic competence, since the four performance factors rep

sented a distillation of the 94 components of competence derived
in the critical incident study and since the Board continued to re-
quire (as previously) that each candidate submit data attesting to
his surgical skill and professional ethics as a condition for ad-
mission to the certifying examination. (Ratings on The Candidate
Evaluation Forms required for each applicant represented an attempt
to systematize 'the collection of data on the latter qualities.)

Second, the derivation of scores on each factor from a variety of
techniques assured the maximum reliability of each factor score.
While a score on an individual examination may be so unreliable as
to be virtually meaningless, a low score derived across a number of
techniques offers reasonable certainty that the individual is in-
adequate on that performance factor. Third, by relying on a pre-
established "Minimum Passing Level" and pre-determined ground rules
-the Board assured that "pass-fail" decisions would be based on
absolute standards rather than arbitrary decisions.
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In January, 19G8 the first certification examinatioi, to which
this profile scoring sysLem would 1)e applied was admLnistored to 838
candidates of whom 54 we 'c retakinL; only a segment of the examination.
The nature of the remaining candidate population is reported in Table
6]. below:

0.1

TABLE 61

CANDIDATE POPULATION

'Graduates of
U. S. Medical

Schools

Graduates
of foreign
medical
schools

Total

_.....

Admitted to final
certifying exam
without prior ex- 54 22

......

76
amination (due to
change in rules of
eligibility)

.

.

Pre.O.ous examina-
tion experience
but no prior exam-
ination failure

503 27 530

Previous
examination
failures 128 50 178

Scores and sub-scores on each test and each factor (Recall,
Interpretation, Problem-Solving and Attitudes) were computed and
profiles drawn for each individual. Univariate statistics were
derived for the total population and for the various sub-groups
described above. These results are reported in Tables 62 and 63.

r- The interrelations among scores and sub-scores and between them
and the multifactorial rating of candidates by Lheir chiefs was
analyzed by correlational and multiple regression techniques.
Tables 64 and 65 below present the results of that investigation.
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Table 62, below, report: 8 the refullf:s of perform:mce on the tot.:11
examInnLion mid oil ejc'hi Lwt..or for thc over 500 gradunter, of U. S. 1110(1
IC01 SCh001S who were tribune; the col:tificwrion exnminntJuu for the fir
time.

TABLE 62

DISTRIBUTION OF SCORES ON 1968 FINAL CERTIFICATION
EXAMINATION FOR U.S. GRADUATES WO WERE TAKING

TUE FINAL CERTIFICATION EXAMINATION FOR THE FIRST TIME

Scores
Recall interpretation. Problem-Solving Attitudes

TOTAL
N N N N N

11.5 1 100.0
7 100.011.0 0 ,

16 98.8
1

1 10.5 3 99.8 4 100.0 56 96.010.0 5 99.3 9 99.3 1 100.0 L19 86.3
9.5 6 98.4 29 97.7 8 99.8 54 77.7 6 100.0

9.0 9 97.3 61 92.7 35 98.4 71 68.3 5 9.08.5 18 95.8 70 82.1 44 92.3 64 56.0 27 8.18.0 6 92.7 80 69.9 91 84.7 58 44.9 46 93.47.5 29 91.7 79 56.0 105 68.9 52 34.8 84 85.4
) 7.0 35 86.6 63 42.3 111 50.6 47 25.7 98 70.8
i 6.5 29 80.5 68 31.3 70 31.3 34 17.6 93 53.7

6.0 39 75.5 53 19.5 52 19.1 16 11.7 103 37.65.5 45 68.7 20 10.3 31 10.1 17 8.9 55 19.75.0 48 60.9 13 6.8 16 4.7 14 5.9 35 10.1
0

4.5 68 52.5 15 4.5 8 1.9 17 3.5 15 5.0
1 4.0 25 40.1 8 1.9 3 0.5 3 0.5 6 1.
I 3.5 67 20.0 1 0.5 2 0.3

3.0 32 7.3 2

*,......1

0.3
.......4..

p 2.5 5 1.7 0
.2.0 3 0.9 0

1 1.5 5
1

1.0
1

1
0.3
0.2

o

0

Mean 5.15 7.42 7.18 8.31 6.63

-__
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After reviewing the data on thr) distribution of scores shown
in Table 62 the tentative guidcliues listed above were accepted with
the following minor modifications:

1. Since: tLe lnterprative score wz,s bz-.sed almost exclusive-
ly on 4 of the 5 orals , and primarily on one of them, it
was decided that a failing score on this factor alone
would not be sufficient cause to withhold certification.
This change affected only 2 candidates.

It was decided to certify everyone whose Total score
was clearly satisfactory, i.e., 6.5 or above. This
decision was made on the ground that the Total score
was significantly more reliable than scores on the
independent performance factors. This decision resulted
in the certification of one candidate who otherwise
might have failed.

In addition the following guidelines were developed for dealing
with the 38% "marginal" candidates in the normative group:

1. Certification would be withheld from any candidate
whose scores were "Marginal" on the Total AND on any 3
of the 4 performance factors.

2. Certification would be withheld from any candidate
whose scores were marginal on BOTH Recall and Problem-
Solving.

In arriving at these decisions, the American Board of Orthopaedic
Surgery took cognizance of the fact that 76% of the candidates scored
at marginal or failing levels on the Recall factor and 20% scored at
these levels on Problem-Solving. While these results may raise some
doubt about the appropriateness of the pre-determined standards on
Recall, they are compatible with the view that the store of information
readily accessible to a large number of candidates is marginal for
optimal,_ orthopaedic practice, and that in such cases certification
should be awardeu only to those whose problem-solving and other skills
are "Good" or "Excellent." In short, the Board adhered closely to the
guidelines promulgated BEFORE the examination and, for the first time,
implemented a system based on absolute, rather than relative standards.
The effects of the adoption of these guidelines on the various sub-
groups within the candidate population are shown in Table 63 below.



TAbLE 63

PER CENT FAILURE RATE APIONG DIFFERENT CANDIDATE POPULATIONS

---

Grnduntos
of U. S.
Medical
Schools

Foreign
Graduates Total

No previous
examination
experience 24 59 34

No previous
examination
failures 18 48 19

Previous
examination
failures 59 80 65 ,

Total 26 67 31



In a system such (1; this in which decisions ai, made on the
basis of pooled judmt,cits Of numecous observe7.s, -!lich sampling (as
objectively as possible) a "bit" of candidate behavior it is im-
portnnt to consider the iutorrelations among examination scores and
between them and the ratings made by senior sta:f who are familiar
with the candidate. Table 64 summariy,es such data

TABLE 64

INTERCORRELATIONS OF EXAMINATION SCORES
AND RATING FACTORS

(N=391)

Examination Scores

Recall I interpretation

Examination ,Scores

Recall
) Interpretation
Problem-Solving
Attitudes
Total

Rating Factors:

Problem-Solving
Patient Relations
Overall Competence

x

.42

.48

.22

.84

x
. 69
. 46
. 77

Problem
Solving

x

.40

.83

. 32 .36 .30

. 13 .22 .17

. 29 .38 .29

. 21 .39

.17 .21

. 17 .35

As might be expected, these data indicate that within the exam-
ination, scores on "Interpretation" and "Problem Solving" are most
closely related to each other, and those on "Recall" and "Attitudes"
are least so. Secondly, though the correlation between the examina-
tion scores and training chief's ratings are generally low (due in
part to unreliability, especially of the latter) the data reveal a
significantly higher correlation between the chief's rating of can-
didate's problem-solving skills and the examiner's rating of the
Cognitive components of competence, than between the chief's and the
examiner's assessment of the affective components of competence.
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Finally, it should be noted that the score on interpretation is morerihighly correlated than any other e:wminntion factor with the chief's
rating of Overall Cnmpetence; a result that: probably reflects the
fact, noted earlier, that many of the staff-resident encounters are
concerned with the interpretation of X-Ray nod other diagnostic studies.

Final]) the results of the multiple correlational analysis using
examination rformance factors as jndt.Tondent variables (see Table 65)
provide further evidence as to the validity of the profile technique ofscoring and reporting. The data indicate that p single score by itself,
is not sufficient to describe competence. Second, they suggest: that
the components of competence measured by the examination scores on
"Recall" and "Interpretation" are about equally decisive, and that
both are more important than the components of competence, measuredby the "Problem-Solving" and "Attitude" scores, in contributing to
the chief's judgment of overall competence and of many of the cognitive
skills which he rated. This finding is, in itself, significant in
considering the basis on which training chiefs evaluate resident com-petence. Third, the aspect of competence measured by the "Attitude"
score contributes significantly only to the prediction of the chief's
rating of "Effectiveness in Patient Relations." Finally, the empirical
weightings.of the various scores (multiple regression equation) are,for the most part, similar to the pre-assigned weights (Table 59)
which had been developed on purely logical criteria for purposes of
computing the factor scores and the composite total score on. the 1.968
Certifying Examination.

Summary Comment

The profile system of scoring and reporting test data, as developedby the American Board of Orthopedic Surgery for use in its 1968 examina-
tion program, constituted a major innovation in procedures for specialty
certification. Among the most important characteristics of this systemare (1) the provisions developed for obtaining appropriately weightedpooled judgments derived from a number of sources about each major
performance factor that contributes to competence, (2) the methods
developed for determining and applying absolute standards in judging
performance, (3) the nature of the feedback the system provides to
candidates, the training chiefs and the Board and (4) the self:-
corrective mechanisms which this feedback system stimulates.
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CHAPTEP. Xi:

OUTCOMX OY ORTflOPAEDIC 7.'i 1J STUDY

To provide a context in terms of which the major outcomes of the
4-year Orthopedic Training Study can be summarized and evaluated it
would be well to recall briefly both the immecliaLe objectives and the
long-range goals for which that research project was designed. Since
the study was initiated as a direct consequence the continuing concern
of the American Board of Orthopo7d:b. Surgery for systematic improvement
of i Ls certification procedures, the development of more valid and more
reliable techniques of assessing professional competence in orthopedics
constituted the immediate research aim. This, in turn, entailed the
development both of a methodology and of specific instruments for the
three-fOld purpose (a) of defining professional competence in opera-
tional terms, (b) of analyzing existing certification techniques and
(c) of constructing and validating more appropriate ones. Second it
was clear from the outset of the study that the problems faced, by the
American Board of Orthopedic Surgery are not unique to it; they arc
common to all groups responsible for setting professional standards
and are especially urgent in all of the health fields where rapid
scientific advances combined with increased popular demand for

(1) more and better professional services have excerbated the problems
of setting and maintaining standards. Thus, the development of a
model for professional self study became "an intermediate goal of
the study. Finally, evaluation was viewed by both the research team
and the Board as an integral part of the educational 'process and thus,
as a prerequisite for increasing the efficiency and enhancing the
effectiveness of professional training, these being the long-term
objectives of a project designed to contribute ultimately to the
better utilization of scarce manpower resources.

Immediate Outcomes

Materials

The specific instruments developed in this project, together with
the findings regarding each, have been described in detail in previous
chapters; here they may be briefly reviewed under the following head-
ing: rating forms, tests and test manuals, forms for profile scoring
and ,reporting of test results and observational forms for process
analysis of tests.

In summary, two types of ratinaforms were developed: one for
use in scoring oral or practical examinations; the other, for recording
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assess)aents of habitual bc,havior, the lattex developed to obtain
evidence on those skills end aLtitudes theL cannot be aftquate3y
sampled in limiLed "test" situations, a5 well as to obtain data for
studies of the concurrent vOidity of other insLrumenLs., Irrespective
of the purpose for which they wor.e. devised, the setting in which they
Were used or the group to whom they were applied, all rating forms re-
tained for incorporation in the regular certification procedure, F.:hared
three important characteristics: (a) they specified distinct aspr!cts
(factors) of performance which the observer was asked to rate; (b) they
untilized a 12-point scale on which poinLs were grouped into foui: levels
of performance with each level (usually) defined in terms of absolute,
rather than relative, standards of performance; and (c) either on the
rating scale itself, or in an accompanying manual of instructions, each
factor, was operationally defined and the behavior representing each end
of the scale was described and illustrated concretely. These three,
characteristics of .the rating forms are regarded as of primary importance.

The specific test materials developed for use in this study includ-
ed from 1 to 5 forms of standardized written and oral exercises of a
variety of types incorporated on the in-training and certification
examinations scheduled during the research period. However, unlike
most other research of the same nature, the actual instruments are
probably of less significance than the new techniques and associated
manuals devised during the course of the study. Among these, the ones (")
of greatest long-run value appear to be the following: Written simula-
tions of both diagnostic and theraputic problems in patient management
requiring sequential analysis and decision, oral simulations of physician-
patient and physician-colleague encounters, oral exercises sampling
interpretiveand problem-solving skills, the latter as applied to dia-
gnostic and treatment problems in both emergency and chronic disease
situations. All of these new techniques share 3 common characteristics:
first, each was devised to sample a clearly defined segment of competence
identified in the critical incident study as one of the requisites of
effective professional performance; second, whether in oral or written
format all exercises are based on standardized case materials presented in
a manner that elicits as directly as possible the behavior each was
designed to sample; third, methods of recording (and/or observing) the
examinee's responses to the test situation are such as to afford rea-
sonable objectivity in scoring and to facilitate the application of pre-
determined and explicitly defined standards in judging the candidates'
performance. Finally, for each of the new test techniques a brief manual
has been prepared outlining procedures for developing appropriate test
materials, for administering and scoring that type of exercise, and
for setting minimal acceptable standards and inLerpreting performance on it.

As with the test materials, the specific forms and procedures
developed for profile scoring and reporting of individual candidate
performance in orthopedic surgery, while available, are probably of less
generalized significance than the overall rationale and methodology
that was developed as a basis for deriving the specific forms. The



primdiy advantages of the system as such appear to be threefold : (1)
by combining numerous "bits" of informatiefi obtained from samples of
candidate performance in a variery of types of settings the co,oposite
result is maximally reliable; (2) since each point of the profile is
based on behavioral factors (e.g. interpretive skill) rather than
test. techniques (e.g. score on multiple choice questions) the "picture"
of competence yielded by the profile corresponds more closely to operational
definitions of competence employed by training chiefs and colleagues in
evaluating physician performance than does the picture which emerges from
mon, conventional scoring techniques; (3) finally, the nature of the
profile provided on each candidate greatly facilitates the application.
Pf flpproprinte standards despite the great variety in patterns of pro-
fessional competence characteristi c of any population of applicants.

1n addition to the specific instruments developed for use in
assessing individuals, the two observational forms developed for
descyibing and evaluating the tests themselves deserve special mention.
The somewhat different forms utilized in the studies of the traditional
and the new type oral examinations shared two important characteristics:
(1) insofar as possible the observer was required to identify the nature
of candidate (and/or examiner) behavior elicited during the test period;
'he was not asked to evaluate the "quality" of the examination; (2) the
obsovver was instructed to make such a descriptive recording for each
unit of behavior rather than to furnish an account based on overall
j.mprossions. This technique of classifying and recording bits of in-
formation appeared to maximize the objectivity and the reliability of
the observations while furnishing the basic data essential for a sub-
sequent qualitative judgment regarding the content validity of each
typo of oral.

No attempt will be mac._: here to provide a comprehensive summary
of the specific results discussed fully in earlier chapters; at this
point: it would seem most appropriate merely to outline briefly the
Taajor trends observed with respect to each of the following general
cato,jories of findings: (1) those concerned with the reliability and
Valiaity of each of the new test techniques; (2) those concerned with
yariations in patterns of performance associated with age, level of
pdmcation and experience, nature of practice setting and the like
(obtained from cross-sectional studies of different population samples);
and (3) those concerned with changes in professional achievement associa-
ted with increased education and /or experience (as obtained from longi-
tudinal studies of the same population sample).

Studios of the re)iability of the various measures indicate that
4:easonably lengthy multiple choice examinations and written simulations
of patient management problems are highly reliable measures when re-

,



ljebility defined as degree of intornal coneietency; however, there
is sufficient vaHaLion in appyoeell to difLorent types of patient man-ArN
agement p7:obleme to indicete that a number of probleme, both dingnosticlk
and therapeutic, rongIng from emergency to comprehensive care situations,
and sampling a number of clinical entities should be included in one
exeminetion in oxcler to generelixe the roeults to a universe of varied
clinical problcme. As regards the oral examinatione, all achieve a
level of intorratcr reliability sufficient to juetify their inclusion
in a battery of tests, provided single scores from individual orals
arc not used independently to determine passing and failing. Further
the traditional orals. as well as the new simulEltionaul interpretive orals
reach acceptable levels of sem.pling reliability provided scores are not
treated independently. However, sampling reliability of the problem-
solving orals is sufficiently lower to suggest the necessity of using
several cases even when this exelmination is employed as part of a test
battery.

Findings with respect to validity of the various techniques are
somewhat more difficult to summarize: Content validity, studied by
both process and observational analysis, was judged to be significantly
higher for all of the newer techniques than for the more conventional
techniques. Construct validity was studied by exploring the congruence
between hyPotheses about the performance of groups at various levels of
training and experience, and their actual performance on a given test. (7)
As might be expected, these studies indicate that despite essentially
complete everlap in the range of scores fe;r groups at different levels
of training, mean scores on most tests differ in the expected direction.
Amount of training is most highly correlated with performance on tests
that measure general orthopaedic information or decisiveness about
therapy and least correlated with scores on tests designed to assess
thoroughness of diagnostic work-up or the ability to relate to patients.
These results are consistent with other information about the general
nature and relative emphasis that characterize, most training programs.
Further, studies of' the influence of experience and type of practice on
responses to the written simulations of patient management problems
reveal the same types of relationships as described in observational
studies of practitioner performance.. Concurrent validity of the various
measures was investigated through correlational and factor analytic studiesof the interrelation among scores on different types of examinations
and between them and supervisor's ratings of performance. These studies
revealed that there was considerable overlap in the conventional written
and oral examinations and that the newer techniques appeared to measure
aspects of competence not previously sampled. The intercorrelations of
scores on the new tedhniques.(when corrected for attenuation) yielded a
factor structure compatible with hypotheses as to the interrelationship
among aspects of competence each was designed to measure. However,
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coy relations betmecn test scores and supervisor's ratings were of Len
disappoint:1y low, though. the patterns of these correlations matrices
were as predicted when due allowance was made for the sometimes ex-
ceedingly low reliabilities and often very large errors due to "halo"
effects that dharacterized the ratings. The predictive_validity of
the newer certification techniques is to be 3nvestigated in the
proposed ten year follow-up study outlined below.

Among the findings in regard to variations in performance associated
with age, level of training, practice setting and like, the folibwing
are of greatest significance: the relatively slight differences found
between groups at different levels of training on several of the achieve-
ment measures, the consistent tendency for performance of practitioners
on the written simulations to decline with.age and with remote nesss of
affiliation with a teaching institution, and the striking diminution in
diagnostic thoroughness associated with increased amounts of training
and experience.

Finally, data are now available from repeated administrations at
one year intervals of parallel types of achievement tests to a popula-
tion on which substantial amounts of biographical information are also
available. These data are now being analyzed as a preliminary stop in
a newly initiated study of the relationship between patte'rns of growth

) in professional competence and specified training variables. Preliminary
analysis suggests that in the absence of special factors ,increased indivi-
dual achievement associated with increased amounts of training will be
most readily demonstrable in terms of the amount of specialized infor-
mation the individual can recall, the level of surgical skill he displays
and the decisevness with which he embarks on a plan of treatment, and
that least achievment will be demonstrable in the a:.eas of professional
habits and attitudes.. The, extent to which these general trends are
modified by variations in the nature of the training program is the
subject of the forthcoming study.

Intermediate Outcomes

In planning the Orthopedic Training Study it was hoped that
experience with certain of the methodologies developed during the
course of the investigation could provide a basis for developing a
generalized model for professional self-study applicable to other
groups in the health professions. In this context attention should
therefore be redirected both to the rationale of the study and to
the more important characteristics of the organizational structure
evolved for implementing it.

The approach underlying the study has been explictly treated
at numerous points throughout this report and particular methodological



developments of general interceL arc noted above menu the moLcriels
immediately availeble from the study. This discuesion is therefore

limited to identificaLion of the following major features of the (7'
study raLionale that appear to be of greatest general applicability:
(1) The uer, of an empirically derived, behavioral definition of the
essential componenLs of professional competence to guide every siege
of the sLudy; (2) the focus on the nature of the behavior to be sampl-
ed in the design, scoring, and evaluation of now assessment techniques,
(3) the provision for systematic feedback of results to members of the
profession responsible for maintaining standards and for making decisions
regarding training and certification policies to implement these standards;
(4) the utilization of reliable and valid assessment not as an end in
itself nor oven as a means of maintaining professional standards, but
as a prerequisite to sound educational experimentation and as an in-
dispensable part of aly educational program.

Any intensive professional self-study necessarily entails an inter-
disciplinary approach; however, though they have led to recommendations
for modification of educational programs, many such interdisciplinary
studies have failed to produce any solid long-term accomplishment. It
is for this reason iffocno other that in developing a generalized model
for professional self-study itisofconsiderable importance to consider
the natures of the organizational structure required both to prombte
effective utilization of the various types of expertise needed during
the course of the investigation and to facilitate the ultimate transfer
of responsibility for implemenGing the finings of the study, front a
specially appointed research team to the regularly constituted policy-
making bodies of the profession. Experience suggests that the following
pre-existing conditions were especially favorable in the present study:

(1) The quali.ty,oLleadership in the orthonedic_profession vis-a vis
educational issues. Long before the initiation of the study
the leadership in the orthopedic profession had evidencelcon-
tinued cdncern about problems of education and evaluation;
for example, it was the first medical specialty to introduce
an in--training examination to assist in' monitoring resident
progress; it had previously sought guidance from educational
specialists and it was a request from the Board for a review
of its certification procedures that stimulated the conversations
eventuating in the research proposal represented by this study.

(2) The history of involving a 1,a_LgEt....uriber of orthopedists in the
rgLILLar certification_procedures of the Board. For a number
of years the Board had made it a regular practice to utilize
the services of over 200 senior members of tne specialty (includinc
virtually all of those with major responsibilities for traini!

. programs) in developing written examination materials and acit
istering oral examinations; during this period the Board had
developed regular procedures for recruiting and orienting new
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cxamines, for consu3ting win both ihcm and candidaLes about-
the conducl of the examinaUons and mr..!tho(i of improving th(111,
and for feeding back to this cadre informaLion about the results
of the examination.

(3) Previolis exr)crinnco of the Center in jnLordisciplincIry research in
medical edm!ation. Prior to the present study all members of
the CeLter staff had had long experience in inierdesciplinary
research in education and many of them specifically in medical
education; the basic research staff itself included specialists
from both medicine and education. Both of these circumstances
greatly mitigated communication difficulties often encountered
in interdisciplinary research.

(4.) The methods evolved for conducting this study. From its exception
the study was viewed as a joint undertaking of the Board and the
Center; time research proposal was cooperatively developed; provision
was made from the outset for periodic joint review and Planning,
for allocation of specificed responsibilities between the Board
and the Center, for budgeting to include 'orthopedists recruited by
by the Board both as a part of the regular research staff and
as full-time consultants on special aspects of the study for
periods ranging from a few days to several weeks, for travel
and meeting funds to support the efforts of numerous Task Forces
appointed by the Board to work with the research staff on
specific problems, for regular communications on the nature
and progress of the study to the profession at large either
directly from the Board or via it,from the research staff and,
finally, for the Board to take over the implementation of new
policies and procedures once they had been developed to an
operational level by the research staff. *

That this transfer of responsibility has occurred is evidenced by
the fact that either directly or indirectly the study has influenced
introduction of, or planning for, the following modifications in Board
certifying policies or procedures:

( 1 ) In accord with the components of competence defined in the
critical incident study the Board has established an examination blue-
print specifying the cognitive skill, attitudinal processes and the
subject matter content to be evaluated, and the weight to be assigned
each in the certifying examination; this blueprint has been adopted for
use in defining the specifications for all examinations under the Board's
juristiction.

2. The Examination Committee of the Board has established regular
procedures for maintaining and. updating the classification of materials
in the examination pool in accord with the categories of the blueprint.

* See Appendix 29 for a detailed listing of joint activities of the Center
and Board of a special nature.
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(3) fiche BOard !".; orjui y col .t uci d -;;;. forces
e17z,2:ged tb eSpow;jb1 ty for d,...A7c:3 roV.i er i.ni.ng Gilitl upr
grading materiols for the multiplc choice, written simu]ation and oral
co)liponent!., of the exEmiAation.

(1) The Board has developed a greatly improvcd system of preparing
and reviewing written examinations fof: certification to is conformity
to specifications of the blueprint.

(5) The total certifying pioces has been redesigned to yield
evidence on the following aspects of professional competence:

I Surgical shill.
II Professional habits and attitudes

III Ability to recall information
.IV Ability to interpret and analyze:data
V Ability to solve problems (including clinical judgment)

VI Ability to relate effectively to patients and colleagues

Evidence on Factors I and II is to be gathered primarily by use of question-
naires and rating scales developed during the present study. The Multiple
Choice Examination has been redesigned to yield evidence on Factors IV and
V, as well as Factor III. Written simulations (Patient Management Problems)
are to be ,utilized as a regular part of the certifying examination to yield
evidence on Factor V (and where relevant, on Factor IV). The Oral Exam
ination has been re-designed to include three half-hour examinations .dc
signed to assess interpretive skill and one half-hour examination designed
to assess skill in relating to patients (simulated physician-patient
encounters), Each component of the oral examination is administered by
trained examiners utilizing previously prepared standardized case
materials and is scored on standard, objective rating forms.

(6) The previous scoring system, in which each examination was treated
independently, has been replaced by a profile of performance in which
evidence from several sources is combined to yield the most reliable
assessment of each factor.

(7) A program for training examiners in the development of standardized
materials and in the adm!nistration and scoring of oral examinations has
been instituted.

(8) Provision has been made for the establishment and up-dating of
a data bank to contain all "bits" of information which the certification
process yields.

9. The Board has established its own office of Education and Evaluatio)
staffed with a full-time director to implement these revised policies and
procedures.
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Lono-Term OuLcuneq
...

It is, perhaps fortunately, too early to try to assess the extentto which the study achl_eyed its long-range objectives of contributingto increased effectiveness and efficiency in professional trainingand by that: means to the better utili't,ation of score man-power. At thisstage, however, three specific outcomes with long range implicationsshould be noted : The first, and in the long-run perhaps one of the mostsignificant: , is the increased sensitivity to and sophistication abouteducational principles and problems achieved by the large number ofOrthopedists associated in one way or another with the study, as evidencedby innumerable bits of annecdotal data about: individual changes in educa-tional philosophy and/or practice. Second , as one direct consequenceof the study the profession has been furnished with a technology, amethodology and, to a certain extent, a pool of trained personnelwhich facilitate the conCi.nued self-study that leaders in the specialityappear to be highly motivated in pursuing. Finally, and most concretely,the Board by its decision to eliminate time' and distribution requirementsin specified training programs for a stated period, has cleared the wayfor initiating second extended joint study devoted directly to educationalexperimentation. This study, as described more fully in the next andfinal chapter, could not have been undertaken in the absence of a reason-) ably comprehensive and valid evaluation system for purposes of individualcertification and program assessment, such as that which has now beenmade operational.
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A LOOK TO TflE FUTURE

The sumary of current status suggests the logical next steps tobe taken in the immediate future. In addition to the provisions forcontinued improvement in the regular certification procedurs of thepoard and the further analysis of curront)y available longitudinal dataon the relationships between aptitude and achievement and betweenachievement patterns and training variables disLussed previously, twospecific extensions of the present: research are clearly indicated.
Specifically, the are the design of a follow-up study to assessthe predictive validity of the newly established certification proceduresand the initiation of systematic experimental investigation of methodsof improving professional training.

A Proposed Ten Year Follow:Up Study*

In the initial plan of the Orthopedic Training Study it wasstipulated that: a ten-year follow-up would be made of candidates apply-ing for certification during the period of the research to determinethe differences, if any, in the quality of health care delivered bysuccessful and unsuccessful candidates. The detailed proposal for such()a study is presented in Appendix 30.... Briefly it is recommendedthat samples of successful and unsuccessful candidates be drawn fromthe populations applying for certification in the three years justprior to the initiation of the study and in the three years immediatelyfollowing full implementation of the new certifying procedures. It issuggested that on each of these samples specified performance data becollected by means of selfreport questionnaires, patient logs, confiden-tial assessments from chiefs of staff, peer ratings, review of hospitalcharts and direct observation in office or hospital settings, and that thesedata be analyzed to determine the relationship between current performanceand that on various certifying instruments. Such analysis ,shouldyield valuable information not: only on the predictive validity of thecertifying process, but also on the changes over time in patterns ofcompetence of significance in improving current residency training.

*For a detailed outline of this study see Appendix 39 .
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hi,C11.1CatiOi :1-Inpl-oVel:),(,)ni: Studies

Thc, related interests of 11:0 hoerican Bwird of. Orthopaedic Surgery,
thn MusculoSkelH.al CalimitTee (NRC-NAS) and the Center for the
Study of M,Aical Education are joined in an experimental study of
educational innovation building on and extending the current: investigation
in order Lo achieve tho following broad objectives:

1. To provide a mndel of individualized graduate education in
medicine in which the demonstration of individual competence, rather:
than the fulfillment of rigid time and content requirements, marks
the end point of formal training.

2. To document the nature and variations of orthopedic training
in the United States.

3. To devise and test methods for increasing the efficiency and
effectiveness of orthopedic training.

4. To determine the relationships between input, training and
output variables.

5. To develop mechanisms that will facilitate continuing instiL
tutionnl self-study of training programs.

6. To develop a pool of educational specialists in orthopedics
who can provide continuing leadership in ne field.

In the joint study initiated in july, 1968, it is proposed to
accomplish these objectives in a three-stage study devoted first to
an intensive investigation of the nature of current training experience,
second to controlled experimental modification in educational acitivities
in selected training programs, and finally to an analysis of the inter-
relations among input, output and training variables.

In the first stage of the study data about each program in both
the. control and experimental groups will be collected with regard to the
following:

1. Program organizationincluding schedule of resident rotation,
the personnel who supervise training, the facilities and resources to
support the training.

2. Program objectives--the mechanism of their establishment,
review and communication to staff and residents.



3, Program op(vatio)zctjv;_tit..s and respnnrlibiUtics of a
residyot )1acuce of LustroctAonal provedurc both formal
and i.,jfouiiu thr, n:Jurc of feudbncl, to rcsidenis of tbeil- individual
strong

ssanweaknpes as Lroinjwci, prcw.Qssys.

/1. Program ovalvation.--the mcc)Innr;m53 mployed to accumulate
date aboul. rc!-;j0(:nt progros and pro:irdm offectivenosfl, ancl the, utiliziAtionof these dnta in continuing progrnm review,

5, Program perceptionsidentification of similarities and
differences among residents and staff in the perception of
purposes , procedures and effectiveness.

It is anticipated that such intensive review will quicRly identify
arer!,3 in which new organization of training systems , or utilization of
alternative instructional modes would predictably increase either
efficiency or effectiveness of training. In the experimental institutionsthis would lead in the seond stage of the study to introduction of
specific instructional inuovations as well as to more fundamental modi-
fications in program organization and in those more subtle and pervasive
factors of staff-trainee interactions that influence the basic climate
of learning,

As changes both in specific methodology and in the general climate
for learnilig are introduced their effect upon resident achievement: Will
be assessed through both cross sectional and longitudinal studies to
which the third stage of the study will be increasingly devoted.

The research outlined above is a direct outgrowth of the current
study. It is with the view of the future provided by the initiation
of the new study in July, 1968, that the report of the first Orthopaedic
Training Study is most fittingly terminated.
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ORTHOPAEDIC TRAINING f.3TUDY

AMERICAN BOARD OF ORTHOPAEDIC SURGERY

AND

CENTI'R FOR THE STUDY OF MEDICAL EDUCATION

UNIVERSITY OF ILLINOIS

Critical Performance Requirements for Orthopaedic Surgeons
(derived from The 1964 Critical Incident Study)

I. Skill in Gathering Clinical Information

A. Eliciting Historical Iniormatioh

1. Obtaining adequate information from the patient
2. Consulting other physicians
3. Checking other sources

B. Obtaining Information by Physical Examination

I. Performing thorough general examination
2. Performing relevant orthopedic checks

Effectiveness in Using Special Diagnostic Methods

A. Obtaining and Interpreting X-rays
1. Directing or ordering appropriate films
2. Obtaining unusual, additional or repeated films
3. Rendering complete and accurate interpretation

B. Obtaining Additional Information by Other Means

I. Obtaining biopsy specimen
2. Obtaining other, laboratory data

Competence in Developing a Diagnosis

A. Approaching Diagnosis Objectively
1. Double-checking stated or referral diagnosis
2. Persisting to establish definitive diagnosis
3. Avoiding prejudicial analysis

B. Recognizing Condition

1. Recognizing primary disorder
2. Recognizing underlying or associated problem
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IV. Judgment in Deciding on Appropriate Care
A. Adapting Treatment to the Individual Case

Initiating suitable treatment for condition
2. Treating with regard to special needs
3. Treating with regard to age and general health
4. Attending to contraindications
5. Applying adequate regimen for multiple disorders
6. Inventing, adopting, applying new technique;;

B. Determining Extent and Immediacy of Therapy Needs
1. Choosing wisely between simple and radical approach
2. Delaying therapy until diagnosis better 'established
3. Testing milder treatment first
4. Undertaking immediate treatment

C. Obtaining Consultation on Proposed Treatment
1. Asking for opinions
2. Incorporating suggestions

V. Judgment and Skill in Implementing Treatment
A. Planning the Operation

1. Reviewing literature, X-rays, other material
2. Planning approach and procedures

B. Making Necessary Preparations for Operating
1. Preparing and checking patient
2. Readying staff, operating room, supplies

C. Performing the Operation
1. Asking for confirmation of involved area
2. Knowing and observing anatomical principles
3. Using correct surgical procedures
4. Demonstrating dexterity or skill
5. Taking proper precautions
6. Attending to details
'1. Persisting for maximum result

D. Modifying Operative Plans According to Situation
1. Deviating from pre-planned procedures
2. Improvising with implements and materials
3. Terminating operation when clanger in continuing



E. Bundling Oporati e Complications
1. Recognizing complications
2. Treating complications promptly arid effgctively

F. Instituting a Ntaa,Op;.!rative Therapy Program
1. Using appropriate methods and devices
2. Applying methods and devices correctly

1,

VI. Effectiveness in Treating Emergency Patients
A. Handling Patient

1. Properly applying splints and other protective measures
2. Handling and transporting carefully

B. Performing Emergency Treatment
1. Determining location and extent of injuries
2. Attending immediately to lifesaving procedures
3. Treating most critical needs first
4. Obtaining and organizing kelp

VII. Competence in Providing Continuing Care
A. Paying Attention. Post-Operatively

1. Administering suitable post-operative care
2. Recognizing post-operative complications
3. Adequately treating post-ol)erative complications

B. Monitoring Patient's Progress
1. Checking on effectiveness of therapy
2. Reassessing, altering or repeating treatment

C. Providing Long-Term Care
1. Arranging for rehabilitative care, socioieconomic assistance
2. Explaining and monitoring home and rehabilitative care

VIII. Effectiveness of Physician-Patient Relationship
A. Showing Concern and Consideration

1. Taking personal interest
2. Acting in discreet, tactful, dignified manner
3. Avoiding needless alarm, discomfort, or embarrassment
4. Speaking honestly to patient and family
5. Persuading patient to undertake needed care, or only needed care
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Relieving Anxiety of 'Patient and Family
(

1. 1? casatriug, supporting?; or cplming
2. Explaining condition, treatment, prognosis or complication

IX. AccepUlT, Responsibilities of a Physician
A. Acceptini; Responsibility for 'Welfare of Patient

1. Heeding the call for help
2. Devoting necessary time and effort
3. Meeting commitments
4. Insisting on primacy of patient welfa e
5. Delegating responsibilities wisely
6. Adequately supervising residents and other staff

)3. Recognizing Professional. Capabilities and Limitations
1. Doing only what experience permits
2. Asking for help, advice or consultation
3. Following instructions and advice
4. Showing conviction and decisiveness
5. Accepting responsibility for own errors
6. Referring cases to other orthopedists and facilities

C. Relating Effectively to Other Medical Persons
1, Supporting the actions of other physicians
2. Maintaining open and honest communication
3. Helping other physicians
4. Relating in discreet, tactful manner
5. Respecting other physician's responsibility to his patient

D. Displaying G.:Inoral Medical Competence
1. Detecting, diagnosing, (treating) non-orthopedic disorders2. Obtaining appropriate referrals
3. Preventing infection in hospital patients
4. Effectively keeping and following records

E. Manifesting Teaching, Intellectual and Scholarly Attitudes
1. Lecturing effectively
2. Guiding and supporting less experienced orthopedists3. Encouraging and contributing to fruitful discussion
4. Contributing to medical knowledge
5. Developing own medical knowledge and skills

-6



F. Accepting General Responsibilities to Prorossion and Community
1. Servin,,-.): the profession
2. Serving the community
3. Maintaining personal apd intellectual integrity
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A Taxonomy of Ini-011cctuaT Proces *

The hierarchical ordering of this taxonomy is intended to
imply that a certain degree of achievcmont at one or more of the
lower levels is a necessary, though not a sufficient, condition
for success at any higher level. It therefore follows that exam-
inations which contain a .Targe number of questions at the higher
levels do not minimize the fundamental importance of basic infor-
mation. Indeed they stress it, by assuring that the candidate can-
not pass the examination unless he has the information at his com-
mand, and understands it sufficiently to make use of it in solving
newprobaems.

LEVEL, 1: RECALL

Items testinv 212dominantly. the RECALL of isolate& information.
This will include recognition of typical morphologic lesions and
questions about specific facts, concepts, principles, processes,
and theories. Whether or not it is explicit1y so formulated, such
a question will ordinarily be asking: "What is X?"

and

Items testing recognition of MEANING or implication. Such items
will require the student to provide something more than a textbook
or classroom answer, but do not require any significant degree of
interpretation or application. Items of this type differ from those
described in the above in that they will ask, for example, NOT "What
is a blood test or what does it do?" but instead will ask: "Since
a blood test does X, what does this mean that you can learn from it
about Y?"

Illustration: The tensor fascia aata muscle is innervated by the:

a. inferior gluteal
b. femoral
c. superior gluteal
d. obturator

* Prepared by the Committee on Student Appraisal, University of
Illinois, College of Medicine.
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LEVEL 2: GENERALIZATION OR EXPLANATION

Items requiring thr student to se3ceL a rn)(!vant CENERAL17ATTON
to explain specific phenomena. Ordinarily items of this type will
differ from Level 1 items in asking "Why is X true?" or "Bow do
you explain X?" rather than in asking "Is X true?" or "What doc-; X
mean or imply?"

Illustration: The single most important step in the surgi-
cal technique of amputation is:

a. suturing of the fascia
b. bring a muscle pad over the bone end
c. accurate proportions between the anterior

and posterior flap design
d. careful hemostasis and if necessary a drain

for a short period postoperatively
e. accurate approximation of the flap edges

LEVEL 3: PROBLEM-SOLVING OF A FAMILIAR TYPE

1.1-falfririncl the student to make SIMPLE INTERPRETATIONS of DATA.
Items of this type require the student to translate verbal, tabular,
morphologic, or graphic data into another form (i.e., to read the
data), or to make,interpolations or extrapolations from the data.

and

Items realirLintudent to APPLY a single arlaRiat2E A STANDARD
COMBINATION OF PRINCIPTRS to a situation of a familiar type. In
items of this type, while the specific content of the problem will,
be new to the Student, the problem will involve a familiar pattern
of attack.

Illustration: A'21 year old white male is involved in an auto
accident sustaining a laceration of the face
and an obvious closed mid third fracture of the
left femur. The patient complains of chest pain
and is short of breath. B/P 100/90, R 30, Pulse 100

What roentgenogram should be obtained? The
patient's general condition is adequate to permit;
all indicated films to be made

a. skull films and x-rays of left femoral shaf
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br left femoral shaft, left hip in AP view, chest
c. left femora] shaft and chest
d. AP and lateral view of chest

LEVEL 4: PROBLEM-SOLVING OF AN UNPAIIILTAR TYPE

Items requiring the ANUYSTs r,f data. Items of this type will
require the student to xecogn'e tL. constituent elemenLs and rela-
tionships in a set of data, tt, judge their internal consistency and
to comprehend the organizational principJps involved.

and

Items reguirina the student to APPLY A UNIQUJ COMBINATION OF PRIN-
CIPLES to solve aproblem of a novel tuo. In items of this type,
both the specific content and the character of the problem will be
new to the student to the extent that solution will require a novel
pattern of attack, not previously illustrated in classroom or text-
book problems.

Illustration: (Note: The following item was preceded by a
description of the'kresenting complaint, a brief
history, a few questions, and additional data,
about the course of the disease process over the
next two weeks.)

On the basis of this additional information, which of the fol-
lowing measures might provide the most useful information?

a. an electromyographic study of the abdominal musculature
right and left

b. spinal tap with spinal fluid analysis
c. a complete blood count
d. additional x-ray studies of the thoracolumbar region
e. an erythrocyte sedimentation rate

LEVEL 5: EVALUATION

Items regiling the EVALUATION of a total situation. Items of this
. type may be based on a case report of the type prepared for the typi-

cal clinical-pathological conference, or a research report, or the
presentation of a theory together with evidence, and will require
the student to evaluate the total presentation.
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(Noto: The following question w preceded
by a description of the presen:Ling complaint,
a brief hjsLory, a few questions and then
several sets of additional data including in-
formation on subsequent course.)

In the face of the present circumstances, which of the follow-
ing procedures seems the most logical at this juncture?

a. immediate myelographic study
b. enforced recumbency on a turning frame with cepha3opelvic

traction
c. immediate laminectomy and ddcompression
d. electromycl.ographic study of the lower extremity musculature

to determine the precise level of involvement

LflVEL 6: SYNTHESIS

Items requ.irina_ENTLIESIS o:_l_a_,wy.a.aiLe.et of elements of knowledcz1 into
an original and meaningful whole. of this type may be based
on a clinical report which requires the student to develop a differ-
ential diagnosis or a therapeutic regimen. Alternatively, such
questions may be based on a set of data which require the student to
develop an original (to him) theory explaining the phenomena. Such
items will involve 01? process of working with concepts and principles,
and arranging and combining them in such a way as to constitute a
pattern or structure not clearly there before.

Illustration: None
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WORKING PAPER3: TASK VORC.P.; ON WRITTEN EXAMINY'..TfONS

Task: To determine whnt kinds of competence are being

measmed in the written examinations currently

in use.

Pxocedure: To classify each question in the January, 1964,

Part II and May, 1964, Part I examinations,

according to the kind of in[ellectual process

the candidate is most likely to employ in

answering the question.

Preparation: In advance of the meeting on December 27, each

member of the study group should study the attached

documents, and make a tentative classification of

the questions appearing on pp. 12 to 19, and be

prepared to suggest needed changes in the classifi-

cation system.
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DMERMINfNC, WHAT J T1 'I' MASUMS

We know from previous research on examinations, that some

question:, in a test can be answered by immediate recall of information.

Others require the candidate to reason out the answer. It may, of

course, be impossible to answer questions of this latter type unless

one can recall certain basic information assumed by the questions, but

the significant distinction is that it is impossible to answer the latter

type of question exclusively on the basis of information recalled. The

candidate must be able to go well beyond a process which relies on

rote memory, in using the information at his command, to reason out the

answer.

Among the questions which require the candidate to reason out the

answer, the kind of reasoning process involved will vary with different

kinds of questions. Once it is clear that a question cannot be answered

from rote memory alone, then it is necessary to take a second step: i.e.

to decie,e what kind of mental process one would ordinarily go through

in order to answer the question. For example: Does it require the

examinee to apply principles? To evaluate data? To analyze a problem?

The following sections of this document list the various such processes

to be used in the classification of the Board Examinations, together

with illustrations of each category and a definition sufficient for the

purposes of this classification. No attempt has been made to define
/



17 5

catevo1,3 which are phijor.;ophically and psycho3ogically purc; in-

stead the efforL has been made to definn categories that are suffi-

ciently discrete to permit medical educators to identify the predo-

minant characteristic of each queF,tion.

A few words of caution are ilecossary in using this classification:

1. In deciding first whether or not a question can be answered on

the basis of immediate recognition and recall, it is necessary

to look at the incorrect, as we31 as the correct, answers. By

a process of elimination a candidate may be able to answer an

apparently thought-testing question on the basis of recall only

' by excluding obviously wrong answers (and thereby corning to the

correct answer without knowing or reasoning it out); he mel

recalls that all the others are wrong.

2. In deciding whether or not a question can be answered on the

basis of mcall, it is necessary to consider both the average

training program, standard references, typical experience and

such other aids to learning as are normally available to a candi

date. A man may "come" to a most impressive conclusion, but it

may represent only the most superficial recall if it is of the

type that he would ordinarily memorize from the standard refer-

ences employed in his field.

3. In deciding whether or not a question can be answered on the

basis of recall, it is necessary to try to imagine how the

y

...... : .

candidate would approach the question in an examination situa-

4 4.4.V tIve,,
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tion. For exa1ip3c, items that look like simple informational

quentions may actually be ones that candidates characteristica3)

reason out With the amount of knowledge it is nececsary to

acquire in this field, it may be that physicians characteristi-

cally develop a system of thinking about an area which enables

them to reconstruct the details through a reasoning, not a

memory, process. Alternatively, it should be noted that ques-

tions related to case materials may involve simple recall and

no reasoning, if the case description is so cut-anddried

that it represents a classical textbook description of symptoms

or if some of the questions can be answered without specific

reference to the case material.

'To repeat: For purposes of this study, it is necessary

to try to classify each question on the basis of how a candi-

date for cextification wouldpproach it in an examination

situation.

4. You will note that the following classification (See Appendix

2) is arranged in an hierarchical system. If an item involves

two or more levels (for instance, both recall and application)

it should be classified at the hi32._iest level necessary to use

in answering it.
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1 - 3

4 - 6

7 - 9

:Appr.!ndix

1:!5--; .1 D ; :1 ;1.111 ;./ 1;til .1 Cr: T C. )1

Ilz::Ae of Rc!sident

adentificatic)n No

Institution

D Li

I Name of Rater

Coda E El El

Code D
In filling out this form you are to rank the resident on each
factor in terms of all the residents in orthopaedic surgery you
have known during your career. You .are to indicate your rankings
by checking the appropriate box under each factor. In making these
evaluations DO NOT take into account the resident's level of train-
ing. For example, .a second year resident may have the potentiality
to display outstanding surgical skills, but many fourth year-resi-
dents might function AT THE PRESENT time at a higher level. He
should be ranked lower than they 'are ranked on surgical skill. If
you believe that you do not have sufficient information on the
resident to evaluate a particlar factor, check the appropriate
box. Please write your name in the space above. All the infor-
mation collected will be held strictly confidential and will not
he used for any purpose other than research purposes.

Factor is Ability to recall factual information concerning
Col. general medicine and orthopdic surgery
No.

This factor deals with the resident's command of the
factual information required of a practicing ortho-
paedist. Residents who score high are those who have
a.great deal of pertinent information at their "finger-
tips." Residents who score low are those who consistently
display wide gaps in their knowledge. Residents can score
well on this factor and low on Factor II below. They may
recall a great deal of information, but have difficulty in
integrating the information in solving problems in patient
treatment and care.

1

I do not have sufficient information to judge.

RANKING

Do Di
04 05 06

Third
quarter

DOD
01 02 03

Lowest
quarter

ODD
07 08 09

Second
quarter

DOD
10 11 12

Highest
quarter
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14-15

Col.
No.

17-18

Col.
No.

19

11:h, -21
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Pactor 2V1-.111 t uf::c. j nfouiuition to fOlvCiOb3tt ;

This facto): dcqtli-; with the resjdent's effectivenefls
using the informzition he has collected and recalled
solving problems in treatment UIC1 diagnosis.

sor

I do not have sufficient inform,ition to judc;o.

D
02 0.3

Lowest
quarter

R]\NKJ NC

o E.)
04 05 6-0

Third
quarter

DOD
g7/ 08 69
Second'
quarter

OD1"-;)
10 11 12

Highest
quarter

1

in

Factor III: Ability to gather clinical information

This factor deals with the rcsident's effectiveness in
gathering clinical information. Is he generally thorough
and diiscriminating, or does he fail to gather important
information and in general is haphazard and inefficient
in this factor?

1
I'do not have sufficient information to judge.

RANKING

DOD ODD EDO DOD
01 02 03 04 05 06 07 Ots 09 10 11 12
Lowest Third Second Highest
quarter quarter quarter quarter

Factor TV: tilLagElfaLi-ELS122igi11rD.

This factor deals with the resident's ability to properly
weigh the many factors involved in deciding on treatment
and care, and to come to sound conclusions.

I do not have sufficient information to judge.

E] 1;1 [:-.1

01 02 03

Lowest
quarter

RANKING

D
04 05 06
Third
quarter

ODD
07 08 09
Second
quarter

E D
10 11 12

Highest
quarter



col.

No.

22

23-2/1

Col.
No.

25

26-27

Col.
No.

28

29-30

Yilctol V: in Ealtqical proc,..Out

This fL4ctor decIlE; with the resident's manipulative
skill in carrying out the procduzet; requircd of
orthopuedits.

1

I do not have sufficient information to judge. rj

E
Ol 02 03

Lowest
quarter

R)NKING

OODDE1 D
04 05 06 07 08 09 10 11 17
Third Second, Highest
quarter quarter quarter

FaeLor. VI: Relating effectively to patients

This factor c1ea1s with the resident's tact, consider-
ation and Rill in dealing with patients.

I do not have sufficient information to judge.

RANKING

01 02 03 04 05 06
Lowest. Third
quarter quarter

Ei O 17.;1

47 08 09

Second
quarter.

D ; J
10 13 12

Highest
quarter

Factor VII: Relating effectively_to colleagues and other
medical personnel

This factor deals
works as a member
giving advice and

I do not have

ID [I]
01 02 03

Lowest
quarter

with how effectively the physician
of a medical team, in asking advice,
showing tact and consideration.

sufficient information

RANKING

ADD
04 05 06
Third
quarter

0 0
07 08 09
Second
quarter

to judge.

r 0
10 11 12

Highest
quarter



Col.
No.

31

32-33

Col.
No.

34

(7)

35-36

37-40

Factor c.Chicol i i1rd !.
r_orjui

This faL:loi with the rc.nident's Jtand,Irdf; in
terlir; of con L'1 for pat3cntf his financiii]
dea3ings, and hif: cont(Ict.s with other phyriiciant; and
socioty in goneriti..

I do not have sufficiont information to judge.

DLII
0a

Lowest
quarter

RANIONC,

1

6-4 05 00
Third
quarter quarter

ODD 17
07 00 o9 10 11
Second Highest

quarter

1

Factor IX: Overall copotenre as an orthopaedic surgeon

1
.1 do not have sufficient information to judge. 0

01 02 77),

Lowest
quarter

RANKING

DOD DOD ODD
04 05 06 07 08 09 10 11 12
Third
quarter

Second
quarter

Highest
quarter

-Date completed

4
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Pied c cun j.,!:to ono of th,..'sc, for wlio the Orillopa(!dic In-Traininc) Exa mina-
lion and rdtunn thc: SI, JO;

Alii LIIC011 Sur(Jc.oris
29 Last
Chicucjo, Illinois 60602

used for statioical purposes only and will Inc kept stricllyThis info:mar:on v/iti 1,c2

-
Do Not .ito
In This Space

Col. No. 9.29

Col. No,. 30

Col, No. 31

Col. No. 32

Col. No. 33

Col. No. 34

Col. No, 35

Col. No. 36

Cot. No. 37

COI. No, 38

Col. No. 39

Col. No. 40

RESIDENT'S NAME

YEAR in TRAINING

RANKING-- . -^ _ _ ^
Lower Lowe' Middlo Upper Middle UpperQuarter Quorter Quarter Quarter

Factor 1: KNOWLEDGE OF CLINICAL ORTHOPAEDICS

Ca
1 2 3 4 5 6

Factor 2: KNOWLEDGE OF BASIC SCIENCES AS RELATED TO
ORTHOPAEDICS

El 0 0 0 El 0
1 2 3 4 5 6

D 0
7 8

o
7 8

Factor 3: ABILITY TO GATHER CLINICAL INFORMATION
D C7

1 2 3 4 5 6 7 8

FaLlor 4: ABILITY TO USE INFORMATION TO SOLVE PROBLEMS
CJ 0 El

1. 2 3 4 5 6 7 8

Factor 5: JUDGMENT IN DECIDING APPROPRIATE TREATMENT AND CARE
O D

1 2 3 4 5 6 7 8

Factor 6: SKII.L IN SURGICAL PROCEDURES

5 6 7 8

Factor 7: RELATING EFFECTIVELY to PATIENTS
0 n

1 2 3 4 5 6 7 8

Factor 8: RELATING EFFECTIVELY TO COLLEAGUES AND OTHER
MEDICAL PERSONNEL

0 D 0
1 2 3 4

1 2 ? 4 5 6 7
0
8

Factor 9: DEMONSTRATING THE MORAL AND ETHICAL STANDARDS
REQUIRED OF A PHYSICIAN

D D O
1 2 3 A 5 6 7 8

Factor 10: OVER-ALL COMPETENCE AS AN ORTHOPAEDIC RESIDENT
D D

C .
1 2 3 4 5 6 7 8
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ANIDZ J CA 1.Z 1..',OAPD OnTLIO PA S UN,GMY

20 East Madison street

Chicago, Illinois C0602

CANDIDATE EVALUATION FORM

INSTRUCTIONS: The physician below has applied for
entrance to the Certification Examination of the
American Board of Orthopaedic Surgery. In reviewing
his application, the Board would like to have some infor-
mation on his capabilities in each of the areas of compe-
tence listed on the following pages. For each area, a
description has been prepared of the effective and ineffec-
tive physician. Please indicate where you believe the
candidate fits in this continuum by drawing a vertical
line across some point on the line below each
description of the factor,

DO NOT
WRITE
IN THIS
SPACE .01.

Name of Candidate
Last, First

1 10 Identification Number

11 - 15 Date form filled in

Prepared with the assistance of

Center for the Study of Medical Education

University of Illinois College of Medicine

4



DO NOT
WRITE

ryl THIS
SPACE

1p - 25

26 29

30

31

32

33

34

5

36

37

38

39

40

Please fill out the follo\ving information about yourself.

Name of Rater:
Last First

Rater's ID No. (To be filled out by CSME)

Rater's Institution .1......-

Your relationship to Candidate (Check as many as apply)

E. Chief of `Ilaining at institution. where he trained

Other full; time orthopaedist at institution where he trained

El

Other full-time non-orthopaedic physician at institution
where he trained

Fellow orthopaedic resident at institution where he trained

Fellow non-orthopaedic resident at institution where he trained

Attending orthopaedist at hospital where he trained

Attending non-orthopaedic physician at hospital. where he trained

Orthopaedic colleague in community where he practices

Non-orthopaedic colleague in community where he practices

Other (Specify)

Period of acquaintanceship with candidate:

o 6 mos. 0 6- 12 mos.
1 2

El 1 - 3 yrs.
3 4

3 - 5 yrs.

Familiarity with candidate's practice:

E Not familiar
1

3 Moderately
familiar

y Slightly familiar

Very familiar

[i] over 5 yrs.



1

Col. No.

42 - 43

3W.).

Factor 1, INFOM,14TION GIA'UMZING

This Jactor cUlCCYliCd With the Candidate's willingness, ability and
shill in f";1thel'ilip infOrnlati011 necessary for diagnosis,

INEFFEC'J'IVE Candidate The EFFEC'.11VE Candidate routine ]y
limits his interiew and physi- takes a comprehensive initial bib-
cal examinaW, , to the area of tory and physical examination. ITo
complaint and fails to pursue records the information received in
alternative hypotheses. a systematic fashion, and pays care-

r u.:.:
ful attention to prog,:,ss notes.He fequently ;es therapy to

substantiate clinical impros- fie is aware oi information other
than'the medical and indicates this
by initiating further procedures and
questions.

.p21 01.93
Poor

04 1 0,5 LO6
Marginal

.07108 [09
Good

44 Insufficient information to judge

to I it 12
Excellent

Factor 2. PROBLEM-SOLVING

This factor is concerned with the Candidate's ability and skill in using
information gained to develop a diagnosis and support clinical activity.
The INEFFECTIVE Candidate The EFFECTIVE Candidate realizes
has an incomplete comprehen- the importance of unexpected findings
sion of the implications of the and seeks to determine their impli-
data he has collected, cations.
He is unable to interpret unex- Ho ulAerstands the nature of proba-
pected results and often ignores bility and uses this to illuminate
them. his experience.
He makes decisions on the basis He takes all the data into account
of experience, disregarding the before reaching a decision, and
context in which that experience routinely tests alternative hypo-
was gained. theses.
His thinking is rigid and unimagi-
native, impeding his recognition
of associated problems.

01 02 0345 - 46
Poor

04 105 06 07 I 08 1 00 10 I 11 J.12
Marginal Good Excellent

47 0 Insufficient information to judge



100

Factor 3. (TU3)G1.IE1`iT

This factor concerned with the Cancndate's ability to use sound judgment
in planning for and carrying out treatme»t.

The Il\ll?,1,11,1,1,lCTWE Candidate is overly
concerned wiLli treatment techniques at
the expense of overall goals.

He often delegates p1' and post-oper-
ative care to others.

He plans treatment without sufficient
familiarity with the procedures he His clinibal judgment encompasses infor-
selects. nation beyond the pathologic.

The EFFECTIVE Candidate is familiar
with the uses and limitations of the pro-
cedures he attempts. lie recognizes his
own capabilities and uses procedures
which correspond to them.

He considers simple procedutes first.

His treatment choice is rigid--using
a set formula for treating each clini-
cal problem or using a favorite tech-
nique when more effective ones are
available,

He demonstrates regard for patients'
needs, desires and life condition,.).

He is flexible enough to modify his
treatment plans when the situation
warrants doing so.

J 02_1 03 04 051.06 07 I 08_109
Poor Marginal. Good

0 Insufficient information to judge

10 I11 J12
Excellent

Factor 4. SURGICAL TECHNIQUE

This factor is concerned with the Candidate's ability and skill in carrying
out operative procedures.

The INEFFECTIVE Candidate has in-
sufficient skill for the procedures he
attempts,

His overall handling of instruments
and tissue lacks finesse.

His operating time is often prolonged
through unfamiliarity with procedures
or inadequate planning.

He takes unnecessary operative risks
or terminates operation before maxi-
mum results are achieved.

The EFFECTIVE Candidate handles tis-
sues gently, uses careful haemostases,
and makes a proper and adequate expo-
sure of the operating field.

He carefully attends to details such as
sterilization of instruments and proper
choice of same.

He makes proper application of fixation
devices or prosthesis and makes proper
closure of wounds.

He carefully monitors his patient during
operative procedure.

He applies appropriate dressings, splin
and casts.

02 L03 L0-1 1 05 06 07 .1 08 100
Poor t Marginal Good

0 Insufficient information to judge

1 12 I
Excellent



Col. No.

54-55

50

57-5

59

..1':.(.t()1 5, rl'O PATH",14'11

This fnctor is micern,..c1 With the Candidate TS OffeCtivc.mer3f.:, in \V orl1 'r with

INE.P.PECT1VE Candidate does not
communicate With hit; patients, either
through aloofness, indifference or the
p3, essure of time

He has difficulty understandinc;
patient needs.

The EFFECTIVE Ca»didate's mar
elicits patient confidence and coopera-
tion and relieves anxiety.

He is interested in his patient 'f.; well
and demonstrates this without

becoming emotionally invol /ed.
He is unable to evoke patient confl- He is honest with the patient and his
donee, tendifig, even to alarm them.

He reacts negatively to hostility or
other emotional displays.

0.1.192_1 03
Poor

0410.5.1 06
Marginal

Patients lila ,'; :.nd readily feel they
can ask questions and discuss probluln5

.With him.

07] 08 09.1 10 12
Good Excellent

0 Insufficient information to judge

Factor 6. CONTINUPNIG RESPONSIBILITY

This factor is concerned with the Candidate's willingness to accept the
responsibility for long- term patient care.

The INEFFECTrVE Candidate either
loses interest after initial treatment
or does not take the time for ade-
quate follow-up.

He becomes discouraged with slow
progress and cannot cope with a poor
prognosis. He is unable to communi-
cate realistic expectations to the
patient.

His utilization of support personnel
is either inadequate or he expects
assistance beyond their capabilities
and training.

The EFFECTIVE Candidate is able and
willing to work with the patient to
achieve maximum rehabilitation, He MO
tivates the patient to strive for his own
rehabilitation,

lie monitors patients' progress, alter-
ing therapy or treatment as indicated.

He understands the roles of various
allied health professions and makes
Maximum use of their assistance.

He maintains a positive and persistent
attitude toward recovery.

0110210304105 I 06 Or 1 08 1 09 10.1 11 L12
ExcellentPoor Marginal Good

C] Insufficient information to judge

'S



CO- 6J

62

63-64

65

fp(.tw. 1110 f1.1)11ity to 1-1,ct (Jiloolivciy in
r,itmt.tic.»)s, in thc, flioatre Oi Vic? cinorr;cney rooin.

Ti,(. (;,1»cliCatcl v.inCcs
e:,!;Iy inappfop.riato 1.1S0
Of VIII laid) (.',

1!( 1),.(Thne:; confusod undo) pre ssure
;t!:, di;ficulty c.;tabilshinL).; prior-
it He is unable to delegate aspects
of cae to others.

cp.! ( less about applying pro-
tective pie: ':ures.

Ile is unalle to make decisions
alone.

3

Poor

Ins

04 I 05
Marginal

The EFFECTIVI; Candift,te quicjAy
4sses:i(!s the situation, inys nite»tion
to lifoivavint, )'11.'ocodure! and deniou-
strate8 undorf3tandin;:; of triage concept, .

rte is aPe to obtain and organive as51s-
tance of others.

He is able and willing to make decisions
alone if necessary.

He is aware of the consequence;, of
delay.

i:cient information to judge

j- 12

..01.000,80, 0000. 0000 .000. 0000000 00000 .1.1. 01100.00. 0000,0

Factor 8. RELATING TO COLLEAGUES

This factor is concerned with the Candidat os ability to work effective
his colleagues and other members of the health team.

The INEFFECTIVE Candidate has cif
liculty relating to others and lacks
the ability either to give or take in
struction gracefully.

He tends to be tactless and incoi-
sidcrate and does not evoke the
confidence and cooperation of those
with whom he works.

He habitually gives unsolicited ad-
vice, and in an offensive manner.

He is unwilling to make referrals or
seek consultation and fails to support
his colleagues in their contacts with
his pat i.ents.

L.91 o2 Lo o4 105 LOG 017 [OP to
Poor ar ina Good

The EFFECTIVE Candidate relates ell
to others and communicates easily,
working well in a team situation.

Ho seeks consultation when appropriate
and respects others' views.

He demonstrates self-control.

He gives credit to others for their con-
tributions and creates an atmosphere of
working together not working for.

List tent information to judge

11 112
cellent



66-07

potiommout,4/1"1","*Irerl:1*'/Ivt, IGIIMsocunn-4.1.*-

eiromet.

a., .1

L i.1) °;,1;',..

ill v,,;th tly.! :it1tiud,..,;.1 awl ;;i:uvlart1;.;

i l( INU,,Ci:T;CTiVEIC:o.»rliclf!te
attoniptg to coy,:e up hin (rrorr....

IJo iron! fa,nivmed
fluty or tur.valla.1)le Whli no,co1c(1,

Ile has tmothic.e.1 coota,c1E., with non-
medical prolei:sioncf, ;.4.nc1 a1loNys lat;
personal financQs to unduly influoace
treatment.

He discusses 3»edi.cal mismanage-
ment with patent.

4 TJ

Tho .17,CTIVE Ca7idiChltu'S coloduct
ref1('cl4; rcspect, hon:.:!ty
and huLiility.

Ile reports ft-icto accurattly, including
his own errors.

He rospectf3 the confidences of col-
leagueF1' and patients.

Be places patient care above personal
co»siderations.

He respects the property of others.

He recognizes his own professional
capabilities and limitations.

02 .L93 I 05 00 .107 j 08 j 09 10 ill 12
Poor Marginal Good f Excelk nt

r-J Insufficient information to judge
WM. .

Factor 10. OVERALL COMPETENCE

This factor is concerned with your judgment of the Candidate's overall
competence as an orthopaedic surgeon, taking into account Factors I
through D.

1 02j03 04 jo 5 06
Poor Marginal

07 1 08 1 0
Good

List.- 'el -nt information to judge

u I 12
'-lit*;16011ent
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Factor 11: to comrau )ice. wit% ill:: pca:Ictrit

Weight 1

(1)id he use appropriate vocabulary,. t)5c; concepts familiar to
the patient, and allow the patient to narrate parts of the
history?)

01 02 030
Poor

04 05 06 07 03 09 10 11 12

E El 0 0 0 0 1E1
AdeqUate Good Excellent

Factor 111: EU'Jcioncy jc hrhj data
Weight 1

{Did he ask relevant and necessary questions, and avoid
the time waste of exploring remote diagnoses which prevent
an adequate examination of the pertinent facts?)
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make mou, in rda;ing or inierpreting facli, car 11101;0 VI tors
in weighing the facts at hand?)
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701110,
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,Your role: -11:j "patient"
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-28
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31
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rater ly
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pol

The -Candidate was difficult to evaluate; because:

He spoke slowly

He spoke rapidly

He did not speak --English well

seemed excessively nervous

He seemed confused. aboUt The procedure

Other

I elicl n find the Candtclate- difficult, to evaruafi
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Weight 6

(Did Iv, give too little infor,r;ation, oversimplify, indicate
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exces&ivo &tail or use inopproprictio vocabulor,q)
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0 0 0
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Factor Eac''.iven'ms iI);) canJiticite's manner

Weight 2

(Was the murmur in which the physician cioalt with the "po.
tient" one which would LI onuirwly convince the patient that
the physicion i5 interested in his welfare?)
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Anowne203# 44444*-144w4.44,44.4.4444...vairm#4.44,44.44*#4.#4.44#4.#4444#314#4.*4#44444444#4.4....444# ,rr[r

Factor His ikmay of the interview In terms of the intcaaction between'
pcitient and p4sician

(Did the physician prosent the required information to the
patient in a clear-cut efficient fashion?)

01 02 03 04 05 06 07 08 09 10 11 12ou E3 E: 11 DED
Poor Adequate Good Excellent

4 42

Factor IV: Overall ()valuation of the Proposed Treatrnent interview

01 02 03 04 05 06 07 08 09 .10 11 12EIED DEO 0110 1: 0
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1,1act0r 1;

factor iiti,dity
the It 11,.'S
110 v.'ittt Clcir
paUtiCip.1111;:. in i

C111(ii(Idte. Wi;c) :Icor0 th,f,:;(?

V.110 prOS('lit S4)11.1fi(I:r: to)
Vile(1.11.4.iy a

11,(1 C%pi'0;;; their
ideas clearly, (.1fectively.

Candidates v.lio :;oro LOW a r(-: those
I,vho prcs(mt few icleas of thiir own,
i.e., who merely sit bad: :Ind-ratify
the ideas of of herr or who i.o:the in
appropriate (irrelevant or talwise)
reconthienclationr, or Who express their
ideas in an unclear, illogical fashion.

2 1.0

00 0 0 0 0 0-0 0 H-.1 0
01 02 03 04 05 06 07 0 & -09 10. 11 12

Poor Adequate Good 'Excellent

0 0 0 0 0 Li. 0 Ci 0
01 02 03 04 05 06 07 08 OD 10 11 12

Poor Adequate Good 1 xcellent

C 01 02 03 04 05 06 07 08 09 10 11 12
Poor Adequate Good Excellent

D010203
Poor

D.
1.02 03
Poor

DOD DUD 000
04 05 00 07 08.09 10 11 12

Adequate Good Excellent

00000 E3 0 0 1.3
01 05 06 07 08 09 10 11 12

Adequate Good Excellent

;10.0J' Ii: Ability to !,,rolip

This fatiir Ocals with Ow effect ive-
ile;;; of tla caa,liditc!,' particip.ttioa
as Enenilwr:; of a group which iq
cil;trr;,:d rc:;pol:.;ibility of
a big nowt; object i ve,

candidates who .core are Muse
who assist othcirs to participate,
summarize what others say, attelopt
to clarify ismies and to reconcile
differences of Opinion in order to
reach a,rrcoment and in general
assist the group to yew.'" some con-

. sensus in the allotted time.
Candidates who rant: LOW arc' those
whose statements impede the group
in effectively exploring a topic and
arriving at a consensus; they may
contribute nothing or their contd.-
bution may be disruptive and divisive.

As is the case in Factor 1, candidates
who say very little or wilt about
irrelevancies should score low in
this factor. Candidates who score
high in Factor T can nevertheless.
score low in Factor IL if their-pre'
sentation so monopolizes the die,
cusSion as to impede achievement of
the group's Objectives.

0 O E
01 02 03

Poor

0 0 0
01 02 03

Poo

EJ D
03, 02 03

Poor

0 0
01 02 03

Poor

04 05 06
Adequate

0 0 0
04 05 06
Adequate

Ei 0
04 05 06
Adequate

00Li
04 05 06
Adequate

El 0 0-
07 08 00

Good

LI -0
07 08 09

Good

Li 0 0
07 08 00

Good

Li D 0
07 08 09

Good

0 0, D
10 11 12
Excellent

0 0 0
10 11 12
Excellent

10 11 12

Excellent

11 12

Excellent

C1 0 0 0 0 E.. LI 0 0 C.
E.. 01 02 03 04 05 05 07 08 00 10 11, 1'2

oot Adequate Good Excellent
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lead, r ill; EfLiet Ise 4,1

a erti61)

f;1( ric,a;
'WW1: V,'1111

1;(0,11:I; tIL'.1;ti IW(O')
1t11f1 111 ktnrii 11):; prof( .;:',1(1i,1:1)

diffissrcil(!t, It (iiiii,T;; iron)
1''it(401 11 in that Factor 11 cleat;
with what Jr, Fac.Lor
deals with 11,m, it in

Ci.tirdidates 1','110 f;c1'c arts
Mom; who are able to accept clis-
at;reem.ent %viLhout IK..coming up-
set, who refrain from sareastie
comn.lents, avoid interrupt icg even
%nen they obviously have something
important to iay, Ltncl in general
give the Ii preitlion that they wei_
come the participation of others,

Cancliciate who score 3, 0 \ \' LtrQ
1:110H0 W110 have difficulty controlling
their moliclusi interrupt 1 afl un-
due extent and in general s,10,,' little
concern for the feelings and ideas of
others in 'presenting their statements.
.Q.andiciaten can score high on
Factor::., T and )1 and low on Factor IiI
because they may present go:)d f;Lat(
ments and work hrtrcl to get the grc,up
to arrive at a con5ensus, hut, in the
process of doing so, they may anta-
zonize others and cut off cilsctwsion
abruptly. They would then be limiting
participation and thus reducing the
effectiveness of the group.

0 I E] C3 Ej EJ Ei 0 E] Ci
01 02 03 04 05 00 07 08 09 10 11 12

Poor Adequate Good Excellent

,L.1 Li LI Ej E] CJ El EA C'
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RESULT:1 OY MULTINX COI:WhAWM70, AN7.14nTiS
WING SIT,SCME if INDflP),;NMNT Vid.-CrAS

NOTE:: In roz-40ing this table pl(1;.;so nu 17.0 tiwit the following
,abbreviations (Ire to identify the tests, sub-tests
and z)s independent variles.

Test or Sub-tet

DI - Dignostic Interview
MC =4 Multiple Choice
Pre.) Problem Identification
PTI = Proposed Treatment Interview

(oral)
WS Written Simulation

100.1100101,44....,

Bio Meth Blomechanics'
Gcn Orth deneral Orthopedics
Ilan4 Burg Hand Surgery

Score

Diag. St l. Selection of Inclicatod
Pzoceaures on DiagnosLi
ProLlems

-Diag. Avoid Avelaance of contra,
Indlcated Procolmres
DiagnoStic Protaf,--v;

Treat, Sel. Selection of In(Z. to
Procedures on Treat-
ment Problems

Treat. Avoid Avoidance of Contra-
Indiaated Procedures 0
Treatment Probems
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Appendix 14 (con't)

RESULTS oi' MDLTIPLE CORRIMATTJDNAb ANAMMIS
USING SUBSCORES AS INDEPENDENT VARIABLES
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=109''
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Prop I Diag Set
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PTI Manner
MC l3io Moch

.28 7.4.8 **-.19

.28 7.42 ** .12
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APPENDIX 14 (cenit)

RESULTS 01, MULTIPLE COP,RMATIOW,L ANALYSIS
USING SUBSCORES AS INDEPENDENT VARIABLES

First and S(.,!con0 Yoar 17.csidents

N 109

00,0.0. ft! ultamoey., 00.0440.0 4,00 10.00,00 000
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.RESULTS,OF MUTATIPLE CORRELWIONAL 2\N4WSIS_
USING SUBSCORES AS INDEPENDENT VARIABLES

First and Second Year Ilesidents
N = 109*r , *mieoVBw.
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Overall

R F Independent Par- F Simple
Variables tta1 r

r*Ww*
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RESULTS OF ruLTYPL) CORRELATIOAAL ANALYSIS
USING SUBscoRES IfloEPENDENT VARIABLES

Third and Fourth Year Residents
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APPENDIX 14 (cont)

RBSULTS OY MMTIPLE Co'i'0.1.nTIONATa ANALYSIS
USING SUBSCORES AS 114010,ENDI:NT VARIABLEIS
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Multiple F4c,ure:,Ision Anhlysis:

19G8 CerLifyinu E%omintion

4,

NOTE: In readinrj this table note that the folle:iltj

abbreviations z-.re Iled to i(1(. ii tests,

sub-tests and score listed as independent vari-
ables. In each case th:: varial-'.1c name lists
first the content or form of the test with a
dash followed by the name of the score or sub-
score. All tests other than'those
idenljfied as multiple choice or written simu-
lations arp in the form of Oral exercises.

Testsor..su)' 7ests_

MC Multiple Choice
0 and 'I = Observation and Interpretive

Skills
WS Written Simulation

'1

Scores

(same as 14)

PS Problem Solvi-
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.nmcrica.n Be4rd of Orthoi.todio Surgery

UTRUCTTOS TO EXANIXERS
FOR OR7j4 YXAn:AT1MTS

INTRODUCTION

The oral examiwitions will consist cf 5 one-half hour examinations.
Throo of these--P.:17plm:SolyingjAllt,
and 1?reblem7Solv,ingTuma,--will foclm on the candidate's ability
to handle realistic clinical problcms. The fourth, the Willul
7nterviRy, will focus on ability to relate effectively to patients
and colleagues. The fifth, ObpsTvationan51._Inklaxetiorl., will
focus on abili bty to- oserve and interpret data, Detailed in

for administering and evaluating each of these examinations
arc given in the following sections of this document, A separate.
document entitled instructions to Candidate.; is enclosed so that
you will have an opportunity to review the information the candid-
ates have been given about the exmuinations.

This docuaent describes all of the oral examinations. Howeve,r, you
will w:1.811 to give special attention to the sections relating to the
examination you arc administering and the general instructions on
rating. Copies of all the Cases you will be using will be mde
available the night before the oral examinations.

.Pre red with the Assistance of

The Center for the Study of Medical Education
University of Illinois College of Medicine
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PRODLEK-SOLVING ADULT, CHILDREN'S AND TMUAA

The main purpose of the examinations is to evaluate the candidate's
ability to reason correctly and logically and to arrive at a diagnosis
or plan of treatment for a particular patient based upon a consider-
ation of ;2]k,,.criteria.

The analysis of the oral examinations given in the p. revealed
that they often duplicated the written examination in testing for
knowledge content -(recall remembering). This important area can
be tested by writl:.en examinations, and it would seem-that-the hund
reds of man hours invested in orals could bo used more profitably
to obtain information aboutthecandidatet thought processes, skills
and attitudes that ,cannot be readily asseised'in the-writtenformat.

-Since the majority of a:. candidate!s knowledge: it intended:'#."-appli-

gation to prohA.om n roan 1401 :oUr 'task in oValUating,his problem-
Solving-ability will ho eaSier-:i,f:-the'.examiner'-startswith thei#0.7-
mite thatpossessiof knoledge and the hUity to appIy:itare,
not ynonymous0 to consider the -F4Opo-in Problem

1

(1) The problem is identified, (History, examination,
tory data),

(2) Depending upon his familiarity with . ucth roblems1 the an -

didate perceives the problem as:

A Immediately having
familiar aspects to

guicle thinIting.

Ily.-un4a14iiar
so he searcheS _for
familiar.-olements.

( ) Reconstructs familiar elements to make them more completely
resemble a familiar patient problem,

(4) Reinterpre'tation of the patient problem in light. of ALL

available data about tha patient and the present state or.:

knowledge. (clinical judgement)

(5 Selects HO rthopaedic principle," theory, idea or method
of generalization suitable to problem.

(6) Applies principle to problem. (tentative diagnosis

treatment)

(7) Arrives at solution and confints it (working diagnosis

or treatment)
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While this procc is based-up u the candidate's possessiOnof
basic 1:no1.,edgo, in- this-. CJ?; %Atli Z "lation weare inLeroSted in how he
appli. whatever hnowledge be has,. If it edgs m,
does ho "jump" to concluslons,or does he'sytematiealIy rule out
alternative possibilities. In the therapeutic probleMs decs he have -
the ability to reason effectively 'in:supporting hiS decisions. ab6Ut,
treating a casior.-which there. :I not necusfz.arily.ene acceptable
solution.

Formats to be

The examinations in Adult and Children' :.wi.1l include two types of
problems. The piacuosta.c_Pro.b.lptl will require the candidate to
elicit information concerning a partir:ular patient from the exam.'
iner nr1 then present his conclusions and the rasons supporting
them. The second type', the Dc2len.F.ic.2,.....ofThc,;.rf?y,...12r9b1c.)1a, requires
the candidate to review the findings concerning a patient and out-
line and defend a course of treatment.

xn case a ndidate either blocks' on :oblem or salve
itraordinary dispatch, the examiner have one addtii

DeSpp se Th.9rpay2rol2j.em vailable

The Trauma examination Wj. 11 include the BraercenctireAtmat andy_k_s
Co.mplication Problems. The Eme.:4a.g.e.i)._ey___Trcatmmt_ Pro).:, will require
the candidate to outline his treatment of an emergency patient with
multiple injuries. The Conlplication _Problem will require the can-
didate to describe and defend his management method. The Trauma
examiners will have an additional gomit9at.4.021 Psoblsp to use a-n,

case a candidate "blocks" on roblem or finishes his problems
very quickly

Da:agnostic Problem

Procedures to be VolIp

At the beginning of the examinationyou should hand the candid4te
the case description which indicates the age,. general. ..appearaileol:

occupation and chief'-complaint of ::a patient... You. thould4nstruet
lac candidate that his..task iSr.'te,elicit..data.-dp..the
examinatien, laboratorY -findings-and -x-ray findings -from you.

Vnlike some earlier experiments with this.typeof-exercise,. you will
t-.not be "role playing" a paient:during theingOiries on the history,

but you will simply give the'hiStorical findings.a6 requeSted.'
IS EXTREMELY IMPORTANT, however, that you insist that the candidate
be specific in his inquiries, and you :c.efuse to answer any vague



2 3 0

quest:ions alJouL the "generzil con(IlLion" of the patient. Dc very
careful about:. giving irrc!levant clues to the candidate. If, for
cximPlo, he a:As, "Does the pLttient have an ilrlier injury to his
elbow?", Co not say, "Yes." Lit say, "The pF4ient says hr.) hurt his
arm when he was seven, yezIrs old." It will then Ile up to the cand-
idate to find out if this arm injury was of the elbow or some other
fracture.

It is recognized that the candidates will from time to time ask
unanticipated questions. inowers to these questions will have
to be "Da 111d" ch the spot so ao to fit as precisely as poscAble
the ease described. If the candidate asIcs pertinent questions for
Which you have not: supplied an answer, gi!ve an answer consistent
with the case and diagnosis. Part of the test is, after all, de-.
signed to determine the candidate's ability to elicit- the proper
information regarding the case. If, on the other hand, the unant-
cipated questions are' irrelevant or immaterial, you will have to

answer in a vague or non-specific way. Sumetimes a simple "I don't
%now" is best.

YOU will be supplied x-rays. If the candidate requests an x.-..ray
which is' not available, you may de scribe any abno rmalities that
would have been present.

After. about IO minutes of information gathering you should stop
the candidate and ask him for. his diagnostiC impressions and his
reasons for preferring this diagnosis over other possibiUties,
you may then ask a few more questions designed to probe the candi-
date's.mental processes._ You Should no- however, engage in ande-
bate" with- the candidate as More information is probably obtainable
by exposing him to another problem,

fense of rsill:22y: problem

the beginning of the examination you should give the ca.nd.idat
description of the case. The description will inform him that

he may obtain additional pertinent information from you You should
instruct him that his task is to formulate a definite treatment
plan for the patient and to explain his reasons for recommending i.t.
You should allow him about 3 minutes to read the description and
about 10 minutes to describe his procedures.

You should queStion his recommendations and conclusions in order to
discover the 'criteria the is u'sing to arrive at the SOlu-
tion and the rationale upon which his recommendations are- based.
.Zelnel'ilbei7, you are not so much interested in what: method of treatment
be uses as in his reasons for Choosing that method. Does he use



available dilta and o).Lho:,:acc'Zi prineiple, off: jJ; be a "cookbook
orthopaoalst." who has answer for a given situation and doesn't
want to 1)o "confused by the fvets"?

Tn discusning the cone with the candid%fte you should strive to put
him at 040 by avoiding_ z1 threatening manner and cmotional dialogue.
You should avoid giving him clues as to what you think is the op-
timal couxso.

You can control the tc!,:tp Vhr ex7minLiou by keeping in mind
the following criteria for. judging L.:-./.Inr,nt the candidate elects.

Para' he identified the problcm?

Does ho understand it in his on terms? (ctugorixed i .o the
proper "model system")

Did he have the proper data?
Did he ask ion wo:co pertinent data?
Does ho use available knowledge about the condition?
What does he expect to accomp3.i rh?
Is this b-ascd upon the paticilt's needs?
Does ho select tho proper principles to aj7pl.y to this specific

problem?
Can he distinguish,between scientifically disdevexed and proven

princ .,ipYe nd empirically. based ones?
Doc be knoW which typo he is using?
-Did he weight variouS factors properly?
What wore his recs.sons for. Weighting-factors low or high in

arriving at: a therapeutic plan?
Could he apply his method to this given case?
Will it accomplish the desired result?
Will it be the method of.least risk to the pa i nt?
Does he anticipate complications?
Hew will he with them?s he aware of alternate pla
Why not use them?
What if his plan fails?
IIow will he judge the end result (criteria

Your questions can then be designed to see how we l canc3:icandidates meet
these criteria.

;mere c:2 Treatment p-roblem

-.The main. purpose of this Wcamination is to gain information on the
candidate's understamling of the most effective ways in which he
can meet his-respensiiities as a phySician-. and an thopaedist in
p*rovicling emergency care for multipleinjuries.
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You should give the c11X0iy Llw case (lscripLion and instruct
hint to outline a diagnostic and troza.ment. piogy(m for tho patient
deselMed and to indicate whz.t prioyiLlos wuld establish for
each step in his plan. You should pea:mit him to outline his
entio plan of eva3waion and troaLmc2nt up to such Limo as non-
orthopaedic consultation is avilolqc. If he attempts to solve the

problem by resorting to immediate consu3tation, suggest to him that;

no consulLation is 3mmodiatoly availyble.

After the candidate has outlined his plan you may then attempt to
ascertain his reason:: for these recommondations and the priorities
he would assign to each component. You may give him feedback as
to the results of various moves as he goes along so that he can
use such data in deciding on his subsequent moves. You should
allow the candidate about 3 minutes to r6ad the case description,

wad about 10 minutes for the discussion.

You should avoid giving the candidate- clues by pointing out rrors
in priority or action; instead, f(:Us on the reasoning behind his
recommendations. You are attempY cj to find out WHY he chooses
a given step at a particular tim the management of the case.
Does he establish priority of tr, ,q1t based upon knowledge, data
at hand 4nd -iudgemont as to the i of this particular. patient
at this time, or is he Simply fol.cding a sot routine?

This technique many ways is a varianr'ef the DeiCermepTherapy.
Prob"lop. The instructions for that technique also apply to this one..

Complication _Problem

The Main purpose of this examination is to obtain information on
the candidate's ability to formulate a plan of management for a
patient in which ome complications have developed. The candidate
need not be expert in the detailed management of such illness, but
the successful candidate should be able to indicate the most effec-

tive methods of defining the patient's problem and organizing
effective help into a plan of treatment

At the beginning of the examination give the candidate the descrip-
tion of the problems and inform -hin that his task is to outline a
plan of management including further diagnostic and therapeutic
measures he believes necessary. You should provide him with feed-
back on the results of various stops in his management. You should
allow the candidate about 3 minutes to study the case description,

and about 10 minutes to discuss his procedures.



t (h ive, Me thc, Trc- w!ni Pro1,10,f1. is voljant
to the 11:w Th(rzmy pro30( 11:1 Y."11C.: Run 3709r4.1
that technjr-NQ J.NO apply to this one

Mminist.ra.t)on_of_tinmijyrti

Ldult vnl Children .1xamin-,. ion

The first problem uf;ea should be the Rz:pby:A the
canclidate enters the roo!a, char): 1 ;.de,nti give him
the cose description of the Allow him about
a minuLe to review the sheet and then asl; him to proceed. Give
him aLout 10 minutes aml then aa him diagnostic impresrlions.
If he wishos to give you his impres:Aons earner, ho may do so.
No should be given allout :3 minutes to doseribe his impressions and
to answer any guoslionn you may pose. You will than give him the

rathe Candiehtte'; Cw710 Description of the 3:aYJeg.f.911.Y...!XPII.V!P.and allow him about 3 minutes to read it 110 should thou pxoeced
to describe his suggestions for therapy. These suggestions shou3d
take about 10 minutes. At this point stop the examination and
dirmiss him. Meer ho 3eaves, Tr:A-, the Rating Yam and write any
pertinent notes or coments on tne back. If the candidate "blocks"
on the Thera,nv Probl cm or. fini 9hoc; both nrob2omo vory
quick3y, use the back-up Wenso of . erap Problem to fill the
remaining time

Trauma Examination

The first-problem used will be the ElDeracnsy- Prc5Wm.When the candidate enters the room, Cheek his identification, givehim the Caf.,;.p.D9J-J9riRtlkon.r.s.l.ra*v ,ric.rgtmentP.rob19.m..and allow him
about 3- Minutes to read the problem. He should then proceed with
his dcbcription of the therapeutic steps-he would follow.. These
suggestions should Lake about 10 minutes. At the end of this time,
you should. hand him the aase-Description of the comol&satLpn
pr93:)1.ga and give- him_ aboOt 3-minutes to read. it. He should then be
given about 10 minutes more to discuss the problem with you. A.
this point stop. the examinati.on and dismiss-him. After he leaves,
mark the Rating !arm and write any pertinent notes -or comments- on
the back. 12 the candidate "bltCks is on any problem or finishes
both problems very 4-uielay, use the back-up
to -fill the remaining time

ting. th5.3 t inationc4"

All of the candidates all, examinati subjects a -be rated



on all four factors do:lc)71.bccl in t1) rating forms suppli;20
by the Loard. SOItt fact...ors will },n Ilft:11 more easily rzAtcd

thin others in this e%minatien. The LxDminotlon Coo;ilitte of the
Board will tale this into account in deciding on the appropriate
weighLs to be assigned for each factor in the examination. IL you
believe that you simply cannot rate a candidate on particular fac
tor in an examination, chech the box entitlej "Unable to rate" on

Rating Vorm. Note that the: main emphasis in the vroblem-Solving
Adult, children's and Trauma portion of the examination is on prob-
lem solving and clinical judgement, an described on the Rating Form
and in the special notes below. You should conduct your examinations
to arrive at a clear impresnion of the candidate's rating on this
factor. You should not be too greatly concerned about other factors;
they are being extensively probed in other parts of the examination.
Do notp however, use the "unable to rate" option unless you hE.ive ab-
solutely no impression of the candidate's ability in these areas.
If, for example, he fails to read an x - -ray properly, mark him as a
failure in factor 2, "ability to analyze and interpret clinical data.
Your impressions which by themselves are unreliable, can, when com-
bined With other data, serve to give a reliable overall picture of the
candidate's ability.

In addition to the notes below, be sure to carefully review the
Rating Form and the General Comments on Rating.

trlcatcs on RatiP.9..PrYb101.1 BaC11Tachr49E P.. ...-g
plavnoR ic Problem.. In rating this examination the examiner should
keep in mind that xeasonablei efficient thoroughness in _gathering
date, coupled. with intelligent use of the data so gathered in arriving
at a realistic primary diagnosis, arc the keys to the candidate's
success in this part of the examination. The cases have.boonselected
to avoid both obvious, straighferward problems- and rare, unusual oasee.
The candidate's- approach is extremely important. Not all of us are
so mechanically efficient that we don't make occasional false Starts.
or take-an occasional-Wrong turn in working out a diagnostic problem.
HOwever, we must realize that gross inefficiency can waste so much
time as to lead to decreases in the quality of patient care that can
be delivered by the Medical profession. Furthermore, the al#Iity to
acquire data loses much of its value- if the information acquired i_s
riot synthesized into- some realistic and meaningful conclusion. How-
ever, the emphasis in this portion. of-the examination should be as
much on the candidate's methods of arriving at a diagnosis as it is
on his obtainizt a precisely correct c1 agnb6is.

Dp .erase of g 47_ Prob:1-c111. In this exa ti.nation the most a
candidate 1 be able to
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candidate will( he ObliviouS-...to- the iMpliC4Atiomi-of'data presented,mayweit.e-time or complicate matters by recommending time-consuming-
diagnestie procedures-0 or procedures that !i:611,41,re excessive-.manipula-tic:in of the acutely' injured paticint.



236

Problem. In raLing this tC.Z.fifl the aec!eptable

candidFito will:

correctly appraise tL problem,
choose a reilitic pj;In in the light of data presented,
continue to follow the patient,
be aware of possible complications.

The unacceptable candidate will:

(1) not recognixo the problem,
(2) treat tho case in an unreasoning conditioned manner,
(3) fail to follow the patient,
(4) fail to recognixo complications..

SIMULATED INTERVIEWS

k?EaPinal:1,-(1.11

The critical incident study of the critical performance requirements.
for orthopaedic- surgeons listed a number of requirements which dealt
with the orthopaedist's ability to handle Stuations requiring inter
action between himSelf and patients and bithself and'caleagues', It
has been. found through extensive research and experimentation that
the most effective and efficient way- to gather such information is
through role playing in which you play tiie role -of a patient,_ a
consulting physician or nurse, or other mozuher of the hdalth- team,.
and the candidate plays the role of an orthopaedic surgeon,

In each situation the candidate will be given a description of a
situation based upon a clinical case history. lie Will then, be ex-
pected to play the role of a physician in two or three typical situ-
ations such as:

(1) explaining the next step in diagnosis or treatment,
(2) discharging a patient from the.-hospital-,
(3) explaining to a'pat4ent that he has found no abnormal
(4) discussing a poor pognosis with the patient or family-,
(5) ta135,ing to a patient who has consulted other -orthopaedists,
(6) -talIFIng to a nurse about a change in procedures.

$0140. P1-1599FAion8Pn4(010--31X4,11.5.-'

In -this interview it is partidularlyi4lportant that the examiner act
as a typical person of the age, sex,--edUeational. and occupational
level described.

Xn order to assist in keeping the intdrview moving- and to- assurd.that..,
each car-rad-ate faces a. coMpar4ble Situation, some suggested... questions

aro noted -below. This list is-not-exhau8tiVe' or appropriate fo every .
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situation. use it zo.) qui.dc',i i.l, tho exi7iminatjon will bo mostoffoctiv ol)slf
! :. s

,

yp,o yl,v tiJr on e cluorthe con(lidatc'u state)1:onts would natuxally ovc)7:0 at the point in thedimmssion when each EWOlilfl most approixiate.

Que0:jonn,that_wpuld_ofn_be_as,:etby pation
1. What is wrong with me?
2. Why do I have to go to the hospital?
3. Can I return to my usual occupation?
4. If I follow tho avo.cage courso what. c a I expect?

How long will I be off wor%?
Do I need an operation?

7. What: is going to o done at thc! Yospital?
Can I htzve anothor opinion?

9. Do you thil I should go to a chi Tract
10. May this recui:?
11. Might this be a can .or?
12 Is this 'treatment danger° s?
13 a Do, I have arthritis?

Pal CIP a
of hor (.11 cf-IM go

Jould -o. be ask ed by a mother regarding troatwn

1, Will .he be able to walh?
2, Will hc,have any deformity?

Are all of these_ }:rays neCes6a.y?
4. Does this run. in the family?
5. Why can't I Stay with the child?
6., Can we wait a while?
7...Will he be -normal?

Admini ring the Sititulatec1 Interviews.

This examination will bt administered by two examiners who will usethree simulations during each half hour. When the candidate-entersthe room he should bt introduced to both examiners and then giventhe case description of the first siMulation. He should be given.-approximately 3 minutes to read the case description and then he-shouldStart the simulation, At the end of approximately 6- Minutes the ob-serving examiner should call time and hand the candidate a new simU-lation. At this point, talcs examiner who observed the last simulationwill "role play" the next one, this simulation should be administered'.n the samo -fashion as the first one. When the socond simulation iscompleted the eXaminers will again ch changeo places and adminiSter athird simulation.
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AL thu (!ha of the third mulft.ion the boll will ring awl the can-
oidvte 1)roe00(1 to the next examination. At this point both
mnwinersould mark their Rating Porms independently,

a

General

All of the candidates in all examination subjects are to be rated
on all four factors described cm the special rating forms supplied
by the Board. However, some factors will be much more easily rated
than others in this examination. The Examination Committee of the
Board will take this into account in deciding on the appropriate
weights to be assigned to each factor in.this examination. If you
believe that you simply cannot rate a candidate on a particular
factor, check the box entitled "Unable to Rate" on the Rating Form.
Note that the main emphasis in the Simulated Interview is on
ability to relate effectively, as described on the Rating Form and
in the special note below. Conduct your examination to arrive at
a clear impression of the candidate'srating on this factor. Do not
be too greatly concerned about the other factors; they are being ex-
tensively probed in other Parts of the examination. Do not, however,
Use the "Unable to Rate" option unless you have absolutely no impres-
sion of the candidate's ability in these areas. If, for example,
he fails to read an x-ray properly, mark him as a failure in factor
2, "ability to analyze and interpret clinical data,°- Your Impres-
sions, which by themselves are unreliable, can, when combined with
Other data, serve to give a reliable overall picture of the candi
date .ability.

In addition to the notes 'belov, be surge to carefully review the
Rating Form and the General Comments on Rating.

on Rating Abil the $implated Interviews

This factor contains a number of elements which you should keep ih
Mind- in evaluating tha candidate's'performance. riFSt't you shoUld
consider the information the candidate provides in tarms,of its
effectiveness in meeting the goals_ of the, interview, Candidates'
do poorly in a .number of ways..

CO- They can say thl gs which would cause needless alarm, dis-
comfort or ambarrasSment. For example, they can over-- emphasize' the
consequences of laCk of treatment.

(2). They can fail to speak honestly to .tbe pati.ont, For ex.
ample, they. Can -make overoptimistic claims raga ding the effecti '2.5$

of treatment.



0) They can malce sLatmq%nLs which yevcal unprofcssional at11
udcs tow tad patienLs, colicaguos or other medical personno3, o'
could bo construed as taeLless, inlisercet or undignifie0,

Soc70111, you shotlld consider the ravnnr in which the ,,,:,ndidnto conoucLs
hiroself i rt the interview. Dr:Y. the way ho tho intovvew,
in terms of posture, voice, 111anrer4,1,-. "..rations, gestures, eto
communicate genuine concern and Qrer; in the problems of the pox-
son involved.

OBSEWATION AND INTERPRETATION

General Doscription of the Enation

The nbility to observe and interpret aecurroly is an integral part
of the requirements for the suecossful prtico of orthopaedic surg-
ery. The -conclusions drawn front direct obt;ervation frequently
determine the diagnosis, decide the course treatment or determine
the efficacy cf treatment. This examination is directed toward
the evaluation of the candidate's ability to observe and correlate.
information derived f...:om microscopic slides and x-rays.

The e >:arl3i.nntlt n will last approximatoly ono-half hour and will con
sist of 5 or 6 .,sets' of materials, some of which WIll involve the
interpretation of x-rays, some will deal with the interpretation of
pathology slides, and others will require the correlation of slide s
with x-rays. Per each setof materials the emphasis will be on
he candAdate's accuracy of observation and interpretation of what
he S0084

Admini. trat .r n of the Observation and
interpretation RXamination641

You should first present the material to the candidat and instruct
him to describe. what ho sees precisely as he might in a written

indicating any abnormalities that may be prdsent.

12 the c Zndidate -failS to int. rpret the material properly you might
supply him with some additional historical, physical examination or
laboratory data which would. assist him. You should not provide this
additional information- until AFTER he has initially described his
findings. 12 he is some abnormalities you should! then ask
additional questions which would -probe his ability to interpret what.
ho sees in the light of his knowledge and _understanding of physio-
logical and pathological processes. For example, you might ask Mm (
to speculate as to the reason that the. strUctures,on- the slide show
...61e patterns they do, or you might. as tho probable effect on the
abnormality of various types of treatment.
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DO KOT S7'g110 TOO mcn TIMM ON ANY Oia: MACTSE, Remevlb-cx; you aro
mainly eoncorned with what V'io can sees Find ho i he-intorpretS
it If you as% Loo Many questions about diagnwjf, the candidate may
simple answer thra on the basis of his basic information-and riot on
the basis of anyobservational s% ills. Although we rceo9n1;40 that
it is extremely important to &-iSsesfi the candidaWs bavic store of
information on diagnosis and treatment; this area of competence Is
being probed thorourjhly in other portions of the eXamination.

1.:tatiA 01) n 3:Eretri, 7.0)2'1.

All of the candidates in all examination subjects are to. be rated on
all of the four factors described on the -opocial rating forms supplied
by the Board. However: some factors will:be-Much more ea; ily -rated
than others in this examination.The 14x4mination Committee. of the'
Board will take this into account in deciding on the'appropriate
weights .o be assigned to each faetor. If you believe- that you simply
cannot rate a candidate can afactor in-a particular- e:iamiriationi
chock the bcpx elatitied-','Un-0010 to Rate"' on .the- 17tating-,3iorM.- -Note

that the, main. emOasiS in-- the pylp;I:014:)?:.01:::ptIpp-13ami.
t: can is-on- faCte3 '2,-:...theHibility to analye- and :interpret data.':..001.-
duct your examinatiOn--to-arriVe:,at-e'clear'impxessiOP.of.
in 'this factor and46-netb6.-tp6grei.ltlY-,Coneerned abeUt'the-others.-
They are.baing-extensivelyprobed_in other parts.-.qf the-examination-o-
no no however.: Use:the 41Unable-te option Unless-you -haye:.ab-
solutelyne cand.idate!''S-Halpilit:4"'in-theseE area's-.

your imPression,--whiChHby thempelves.tre unreliable coati .when. A

bined'Withother'-data'l .serveta-giVe a r iable over 11 -pjeture of
the candidate:1S', ability.,

In addition to the above, plc . ea
and the Genera Comments on Rating.

s
GY4TORi,t,

Itating for filo' Bintlzro xxa

Xt is recognied: .1..-,hat. --oillo dai.14.1-xat0-s...may..60-b6tpr o one e raise
than apether'.' 'our task e:reboheile.the ratings on eaeh-exercise
to arrive -titaft-overall,j iment.' .-tn most .cases IL robab.2.y'

best simEl'.$'!. to-'avoiagb.-the ratings:but thE., need.-,:net,:alwayS be

true. It. may 4tril.'olt that the candidat s performance' :On".cne-0xpr.-

4-seZcimc'lltralt°4; 6S'..''offqotiv° 017.-.41oh:'POP-X: performance -that .you---

Wish to .-s0A70 it. mare 'w ight than a mere. averaging would alloW, it
p-t'i.:06t1-1: ai :L 1:-.1ht'for you to da-so,:.
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1.:fff,(-L of Your );Li !cj., on ihe CapThillate's 0rtifietion

Noor r LI i liy theLiJelve:; will not fIC:i-VC.. tO pnss or fall tho,
7411 thc, rLtti.ng:, t oral 0:,,aminc.,,rs hO gaLhe:ccd tocje-

thrr,- ,'th score:: froici the writL(rn cxaplinoll(':: to provide thewit), a "profil" of perfo_1,-incc, of: "Ildate. The hoardwiJ1 thcn decide who fails, b;Igr'd upon tLe osented. If thissr:tcm 3 to worh it is etr,..,leiy 1T11 report your
impresions of the enndidate as you f.,e, j thc' 0:- 11-Of-hotr.
In loony cc:sos exaritinea.s c.nel to ho lonicnL I e they Li,in the absencle of other daLa, failure in a half-hour test is hardly
indicative of lnadequncy. nowever, in this ca;.:c your "failing" grade
will not be crucial unless others find sinjilar evidence of inadequacy.If thi!) system is to wor3;, xpumu.s.t Ile candidao,...as
4.0.pprfori1s_1 npdocppt.oly_on_the_prof,1ows gjvo.nhim during4o half -hourapumehiw.

Brrors to be Avolde. in Rating

Most':.ratcrstend,tOrae
iduals no pr, the -upper 171a1f of the Seale,-: .t.f you fiNd. that t of
your ratings are .in the-:ctPO.P,a1-0

your judgemorits to Make certai* that. .You.. are.-not.,Overlbeking,soli:I.PH
weaknesses., RemC11.11-.)er that

part of tha evaluation of eaeh,candidate.'..,.nthe. other hmd. some
raters tend to tat&-indiViduals: at, -thebottom-half:Of.the-Seale-,:,,tafyou find tha;...,.Most of yoUr.'seores'.-are-in'the'popr 'and pb_rc.1;i./.1E1-einges,perhaps you should re-examine your judgements. Remember that few cando a task perfectly, but many can do tasks in a reasonably competentfashion .

yllp_Error of Central Tenden.cy, Making judgemenics is a difficult task
Some judges tend to avoid the task by rating everyone average. Ifmost of your marks arc in the mar.ginal and sood categories, perhaps
you arc failing to take into account some individual patterns of
strengths and weaknesses.

The lialoEffect. Since the factors described are interrelated, some
judges tend to rate a man at the same level on all factors. Exper-ience indicates, however, that people do have different patterns of
ability. For example, someone who may possess a great deal of prob-
lem-solving ability may find it difficult to relate to patients and
colleagues. Therefore, try to evaluate the candidate separately oneach factor.

1

ZZ-
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INTUTP.)1,;; To CPIJJA.DTP:F1
Oral Exutajnilonf;

incliczaed on tLc infom,ILiou f,hoc:1. f;(..,rit to you crljor, tho oral
exami.nation Will consist of five one-hlf hour (xmilnatjons. Th)-(-0

of these; 11)01,3, ,r4-AvI1 .1 Mult, Chi)Orcn's and
Ty.itill will focris e:1 youx objlity to dciil with real-

ir_7Lic clinical p.roLlc:its. The fouht.h, SiwtOat(d intr.,rvic.w, 011 jecuV
on your i.odility to YO Lite crfS(letive3y to patient F; :)1.1 co:Unary-10:i, an6
the fif obsc,rvation ynt.e:c.p:(7c., t App, will los on you) a3)1lity
to ob:-;('Yvc and intorvi:eL ci All of tlio examjnntions will rocptire
you to dineu;;;; real:11,1;1c case maLeriz)3. 1n the. Lirst four examinations
the case material will be presented to you in the form of writLen des-
criptons; in the last examination you will be required to obr)erve and
into:cpmt xrays and slides. Detailed descriptions of the typos of
probloos to be used and the pa:ocedur.es you will be as3,e1 to follow are
given below.

Please.read these instructions carefully because there will not be
tim:D foxy the examiner to present detailed instructions during the .

exam.4nations.

. 11OBLEM-SOLVING ADULTt -CHILDREN'S
AND TRAUMA FIXAMINATIONS

Gellor1

rour different types of problems will be .administered. The Defense
Therapy_pr9b2oa and Diavostic Problem will- be adminiStered i.n the
Adult-and Childreq's 'Examinations. The Emorgenu,Treatment. Problem and
-.CoTplilpationProblemwill be administered- in the Trauma Examination.

Note. that -While the instructions indicate that you will have a 'maximum.-
of 23 minutes for each problem; in -some capes you may finish

. a problem

fen.sof- .Tliorajay_Problern

This type is designed to tett your problem solving ability in formula-
ting a ,plan of: treatment for .a particiiraITiTIEr.EFET.77'Y:FirVi.11.begiven.

protocol of a. catc-,-'ThiS will. include. :a summary of the pert
physical and laboratory data., Relevant X-rays and information

-about the 'diagnosis will he avaiJabc. If you blieVe that you
need m0re data before you can fotmulatc a 'd6finitive' Plan -0E*.nagement;
you may as the examiner.

1 '0



You wiY) br; 91\711 about 3 111J.Iuto:i to rcz.JI t_])( protocol, ht thc c fl
of that ti!,e you w:Il) oxpL:ctocl to :;tato in your own tcric; what

50(21 the probic the U) of therapy you would Iccoliimend, arid
reasonf; for the treatt you select. You will hav about 10

minuLcs to co:(11:00te thif.; py.o):)h%'.,

The exominor 1iiriy qurw:Ljon you from Ulu! to timc in ordor to determine
MY you selcel00 a approzich. is fuliy aware that there are
mny methods to treat a given pro))3em, but he is into:res ow yu
arrived a L YOUR approach. lie may question you about, the entire con-
cept involvcd 3n your method oy about your ideas behind given parts
of your therapy.

Your score on this part of the examination will not depend so much upon
the method you ;elect as it will upon your reaseaillg in deciding upon
an approach for this particular patient. (Clinical judgement.)

;Cow :1...i.c Prol)3.0 E;

This typo is designed to test your ability to formulate a plan of
management for a patient 'in which some Complication has developed.
You will be ,given a summary of a case which will include reIevaAt.
-historicalt physical and laboratory data, including x -rays. -The _case
description will also include the original'diagnosir=- the steps followed
in treatment and the eXisting complications.

YPt1 will -be-giVen -about 3 minutes to read the protocol. At the and of
that time you Will be expected to outline a program for the ma- nac:Jetnont
of the patient. You may ask the examiner, tO provide ,information on the
results- of:diagnobtic or therapeAltie. procedures if the plan of manage-
ment yOU'outlineresuires'OUch information. You will have about. 10
-.Minutes t o -cOMplete this

The oxamirior may question- you from'time to time or er-to determine
you sel.oetcd. a.given. prodedure. He ia fully aware. that there are

many approaches to. such ProbleMS lout- he is interested in YOUR approach

Your score on this exercise will. depend on the skill yOu'demor?.strat:0
identifying theproblem-and the .reasoninctyou use in-formulating-

-your Plan-of management

Ilmergency tment-Problem

This problem Is'desIgled:±6.-. evaluate your.ability_to Obtain the critical
-data necessary-to initiate treatmenttlto di "aghobe a Patient' total
problem,.-ot- facilitate managemont.and to institute:.tppropriat
care for a patient in an emergency Situa. on.

, ....moo...*



yoo ,71.1.1 of' c1 cz1;,o pco.;-)itol
).'wt 013 hovc, aLout wthutos LO fatucly LIR;

P.I0111(...-1;

44lia you will thon ontliho a pro(ji,-.,m foi
(Th: L

- not mly with rcg,Lid to spocifie actions to zr,, 1-,J.n, but
a3so to th( ord() a) 0 pr:fo.dty of iho z:etjonn yy,. locmv,1(,nd. You roy
a:A: the exaidiw.,r for 1.;1,ecilic phyf;1(,;:1 f 3"horutory findlnu3 (invlodjn,j
x- -rayo 1.11 oraor to m1,0 you).. judj(LI-nts. Tho exi.,miner may also indi-
cate ti)(; re:...ults of each acti )fl as yol. t tale it, This d3scuric,,,
should toh(! about J.0 m.i.du.C.L.s.

You are rminde0 that the problem revolves around the initial dia(jnosis
and treatmont of the anri has nothing whatever to do with long-
term. manayoment which will be tal;en up elsewhere. The cases presented
are all taen from the practices of those conducting the examination.
You should use the information. given as yoU would in your own praotice.
Assume that you have available to you the personnel, and equipment that
you ordinarily would have in you own hospital.

Your score will depend upon your ability to dentify the problem elec.:-
tively a110 describe an adequate and effective plan, of management.

PL ;tic I sob

The Diagnostic -Problem ;Ls designed to test your ability to gather inf6',(
Mation concerning a patient and to arr. ive'at reason* 10 conclusions

coneorning- hiS illness, You will be given a brief case deScription
ncluding such information as the age, occupation; sex and chief coin--

plain of- a patient. -Your task will be to -question the examiner to
Obtain .the neceisary information. about the bistotY1 physical; .1c-raY and
laboratory. findings .needed to obtain an effective differential diagnosiS.
71eu will be given about-10 minutes to gather the information. At the
end of this information-cpthering session you will. be-required-to pre-'-'
sent your diagnostie conclusions and Your reasons for theM. Your
-explanation of yOur diagnostic: iMp e. sions should take-about 3 minutes

Note that during the data-gathering session the examiner will not
interpret the data for your but only give you the -same information you
might get from a-patient. -For. example, if you ask, "is there a- histoy-
of injury?"/ the examiner :will' probably ,Say, "Where? Zf you then.SaY,
oTo the arm," the examiner-will say, "The patient says that he ,hurt his
arm wh,nha was very small."'- Therefore, bespeCific- in all. yOur inquit-
:les; the examiner-will not volunteer information; you will.havc to for-i'
mUlate, your qUestions so as to elicit the,preeiSe'infermation you want.

If you do not obtain sufficient informati n..from- a qacstiont pursue
tatter until you are satisfied, :but do nota.stetime--explering what
obVioUSly a "blind. all.cy" Vary your attack -should: Your'queStioning
alongone. line prove unrevealing. You. may allocate your le among..
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variou:'; AJ.110f; of i quiry in zny w<:1 you prof(!r, asMng a(klition;11
about any asi)QcV of tho invostion at any tim during thc!

interview.

'Your r; e ye on thi xaldi n:iti on ...73 3 3 depynd on wly:Lhc,r you havc

arrived at a "correct" dia9no:lis. It wIll depend. on the shj11 you

demon rate in cjatheinu information to aryivo at a diagnwlis, and the
logic you employ in explajniNj yl)ur concluwions. It is important,
therefore, for you to be sufficiently thorouyh 3n e;v1orinu reasonable
possibliities that ouuht to he considered in the difierential diagnosis,
Nowever, as in any real situation, you shou3d avoid wasting your time
in as3;ing irrelevant qunstions or exploring remote and unMely pins
ibilitie. The problems used in this part of the examination are
typical of orth paedic practice in general.

THE SIMUTZTED INTERVIEW

This examination simulates situations which are quite familiar. to you.
If you place your in the familiar "role" and conduct yourself ac- -.

cordingly you should nut experience any with the fo rmat. of

thigl examination-.

Th alma used ih theso tests are not obseuxe. They are typical

of general: orthopaedic practice. There is no attempt to trick you
with rare or unusually -Complex probleMs.0, They aredesighcd to you
an opportunity to -demonstrate- how you .would talk with patients and heir
families about their'illnesses and. -how you would talk with nurses and.
Other physs ::ciansHconcerning patients.

You will. Sae glven-a description of a clinical situation including
diagnosis and the proposed next steps. You will. have about 3- minut

to review the case description. YOu will then have about 6 minutes
to interview the exaMiner who assuMes the role of the patient, nurse or

-inother physician. Yeur task will. be to explain- te.him what prcibleMs-
Mi,ght have arisen in the manageMent of the -patient, what yoUr'plans
are, and to vlin his understanding and cooperation. You Should attempt
to explain your problem and manageMont in Clear, simple terms and gain.
is confidence. This part .of. the -oral- examination will aontainthree
ch probltms.

Your score will depend upon (1) the .ectiven ss of the formation
you provide to meet the requirements of the situation des bed, and
(2) the skill nd tact you demonstrate in communicating ',Lo . porsan
described.

+4,
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aLAty to o r v e a c c u l a l y an 1 ai tc(j): .

of the nvlirclwrli.:7 for thu succ:oful p)::.ietjec of o:rtLupaeaic sor9u
Mc! conclaon:: (.11:wn fYmt (1j.i(!eL clevvatiou foquol-ttly

Oceid tho covo:o of trotilinL. cu; dotc.;.wino thc: efficacy
.of trOZItla. Th:H ex,.1atAon 0:ixocLe0 tow1:6 Li o ovluz.ttion
of you3: alai 1. tu olwc,ro zu10. co3:1c14Lo 0c1'lv:e.i from
mi.cror-3ropc Lilidw; and :.1-:c4tyo.

Aftcr rovi.ewIng Lira material prcf...'.mt 0,
what you me, vy:ociscly a:1 you miciht
any that may bo px.ocilto

you mrty 1g! . to
a wlAttr,31. i1?e1 1.catin9

After you have f 0,necl descriWincj what you E iC you may lac aaod td
I7o1:aablc cauf.;os For filly obnownliLlog you idontify.

Your fJcoro on th is cxmaintMol l will derwni minly upon ith et.ccti acy
with which you rop-rt you obsorvationv.
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On 41:)wriry 18th, folio:tint.; thc of oral portion of the 1968
Certificotion LxcAnatis,,i c,ch attondinr.) a subi .0 matter G '.iofinj
session wa- rcOW te complete a qu:ctionnaire sLqipling h1:., reaction to the
revised form.ot of the oral excninririons. Approxiw.olely 270 examinrs were
employed in addlinistering thesQ cgrulinations, of wham 391 completed the ques-
tionnairv. Thew e;;cainoo, overw:whlinuly chdorsvd 'Cllr: new oral examinations,
althourjh areas for implovonc:nt ware noted.

The Center for the Study of Medical Education of the University of Wino
tabulated the respnses made by the oral exoiners to th2 23 items In the
questionnaire. This tabular ka is attached for your reference. It will be
my purpose to suilarize and interpmt thit. eaii so that tir bo,,:wd and more
specifically the E;:minations Cv=ittc:o can mAe manlmum 1.151.1 c.f the comments_
and suggestions medc..! and opinions reDistered.

Int mavn 09U7 Zrl

The examiners In Interpretive 'Skil3s found the orientation session least help-Cfol. Had the or session cleft: more with Interpretive Skills this
reaction perhaps would have been dif feent. As it was, V40 Interpretive Skillsexaminers attended no orientation session (item 3).

The a, ignment given to the Interpretive Skills Examiners was that they should
emphasize the question "What do you see?" rather than "Whet would you do?
How well the examiners followed this like of questioning is not known, however,there is some evidence that they were aware of the restriction this placed on
their examination (item 2).

The expectations of the interpretive Skills examiners seems te-1)0 greater than
the performance of the candidates, t erofore they.tended:to be more critic: iof the oandldatas, their preparation for the examination and -their tratnii1V
programs tftems 4, _104 19 and'

*-

Stimuiezted 7ntorPlezo

There was less agr eem nt tat the Simulated Interview provided- valuable info
motion. about the condIdate, .11 about any ol:h3r section of the examination.
This Is in part explained by-the content: of this portIon'a the exam nation and-
1 part by the "Strangeness of the examination techniqde (items 1 & 2).**

Prep. red by L. Y. Mattress, Jr. Dirccor, Office of Education and taluatt
American Opard of Oth6paadie Surgery,- July 19t8

** Also reflectcd in this cOncidSion is the feelinl that candidates are be
prtyprod. for.this 'ortion of the examination-(1te- 201 to. the polnt..where
some eXiMinors vestioned the feirneS Of the .eumination (1tem toy
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15 sfif.;,.: th;1 th.: addition of x-rays and cthr illu5trative
mgt.:fiat would improve. thif., portion of th:: cy,wlinntion (Item Ii).

Ihe Trau,,la 4.::;wint;rs w,rc cost critical of thc: Tkre mre
a numbur of rca5ons to jur,tiry thk opinion all of which cvn he rvmedied
(item 5). Thy were al5o mv5t critical of tho x rays provided which may in
part explain why th-y Vf, critical of the ce (Heil 11).
With ail, the lraumo expo.in r5 felt that the condidotos w311 prepared
to manage tronmo probl,m5 Item 20) .

ChildrcOv aeinopagir*

The Children's Orthopaedic examiners seemed to have scmc: culty in
applying the t2-point rating scale (items told 12

They also seemed- to feel more rstritted by the standardized format in
terms of the : clue tions they could ask than the examiners in other areas
(Item 8).

/141474, Orthopam

-The Adult Orthopaedic examin..rs.reflected many of -It e conclusions already
reported but in -no ins;.ance did they feel so stongly.. This perhaps
indicative of the more general nature Of his examination.

71117COTIVETURritTifr

Based on a review of a questionnaire completed by 191 oral examiners
fotto/Ing the t96 Certification Examination It is recommended:

14, That the standardized- oral examinations as administered in. 1968
be continued as an intoronl.'portIon of the certification procedue
of the Board, but that more attention -be.paid to the selection of
uses and materials.

That a person be designated for each subject matter area to serve
on the Oral Examination Task Force and that the person be respon-
sible for securing and editing the cases and materials and present-
ing them orally to the examiners during the orientation session.

That orientation sessions be planned in conjunction :with meeting
of orthopeedie surgeons held in the fall and winter prior to the
'G9 EXaminations-and on tits- day. priOr to the oral -eXamjnationt
Which eMphasIze;

A. The objectives of the oral'-,,exmlnotion
The roleof the exemtner

candidates
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1. The portion of
the exaillination
I administered
provided me
with valuable
information about
the Candid alecs
ability in some
important arca
of orthopaedics,

2. Unfa mill 1,
with some of the
examining tech-
niques inter-
fered with the
candidate's
ability to de 1
strata his ri'at al,
competenc

2

1,41S-tif.a6

American 31f.)arei of Orthopar.-.0.ic Surgery
ccaification Pixamination, Janvary 1f,)03

Strongly
Agree

Adult: 36 0 17
Ow,*

9 r,;
4f0 -

Trauma 34 9
Int. Ski
c49.

34 14 41

Total 189

/44
41. 7 .

Agree

:30 83
29 r4)

25 73
8 53

j3,30

Uncle- Disagree Stron3 y

/0

7

4

The orientation
sessions I
attended wore
generally
it ipiul.

,-Adult,
.Phild t 36 10
Traunla.

**Rt.* *wroilow Ow* wow* *wwW*W*******,ww,

tfi n1118; .-34 I .

(4.wwwwo

Sim.
ow*

Sim. I. 51 I 15 29
Total 1

Sow. *w * ....ow *ow ...wpm.
68

owe *www.ww-whiw wlow

www** a** wow

0

4. The cal dida Adult '
performances Child I

.1

were very clis- Trauma
appointing to me. Int. Skills

Sim.
Total

V M.

w!,Www

01* 77 3 9
20 74 11

52 39

1 0

65
ow** wo Wow

09
art 88



5. 3- w-ool j;refor
nry ov..11

4.1.9 i);;c40,wie
thofic f;upp]le (1

::-re pool..

C. The oriontar on
sessions I attended
were somewhat
confusing,

The rating' system
was easy to under
stand and apply.

would prefer
using my own eases
because the eases
supplied inhibited
me from asking
important questions

9. 1 felt ill-at-es,se,.
adminiStering this
examination.

10. My portion of the
=animation was
probably unfair to
many candidates

,1
-

A1u11 0
Child
'Pratt wa.

cr,
/0

U-clr
/0

) S) )

20 21 b C 17
30 3 21 ! C3 1/.1
34 38 ;3 99

,.
17

0"
/0

Int. Skills 34 0
Sim.
Total 390 8 4 33 7

50 1 2 3

2 13 90 50
f

48 2,t)

Adult 3401. . 9 '1 20 CO 9 209

Child 1 35 0 - 3 9 0 .. 20 5 [12 34
Trauma 34 2 0

I 3 9 0 - 24 71 5 15
......... .......- nNNON avN h T

Illt SI:IIM 32 0 -
J

2 0 I 7 22 19 59 4 12
aim. 51 0 .. 0 2 4 I 33 65 13 25
Tatra 1:80 2 1 iLiL. 12 6 116 63 i 43 23

Mull, 36 I 5 1.4.-* -20. 55
Child . 30 5 14 14 39 10 28
Trauma 34 7 At ,,

0

... . N 4.44 NT. "TN , i h h Ns. f hhN N IRMI T1 NINON whe P... .

24Int. Skills .34 5 15 13 38
Sim. I, 51 6 12 31 61 7 15.....30. N hphh h^ N Nhe 0.0. 444 N N44. N

Total 191 28 15 99 53 30 16
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On Jeneary 11 and 13, 1,"/,2, follcoing c(ch groap of oral exeminations the
candidetes attended a dehrioling session. At the beginning of this session
cacti caedidete W;5 aeked to cmelete a questionnaire giving his opinion
about th- vxe ,irmiore,-written and orelhe had just mopleted. Processing
of these questIonneiles was deleyed until the rv,,ults of the exaninetioo
had been mile(' to the candidetes so that the opinions expressed would in
no way affect the outco of the exa.iinotion.

lids report is b d on the questionneires cmple ed by 200 cendidates
selected at row' WO of whoo were successful and 100 unsucees5ful in
their bid for cetification. The data was tabulated by the staff of the
Center for "the Study 01 fledic 1 Education (CSM1) of the Univcrity of
,411inois. The se:sults give s indication of the yolk ty of the Door(
exeminetions and are corrohoritcd by the more detailed stL.d ies to be
reported by CSIT.

Of the 200 condida , in the s .1ple 32 thought they had iar.rrr silt essful
and were, while 64 had to olings of failure confirmed, and 36 were
not certain about the outcome. Of the remaining candidates 21 thought
they hod been successful and were not, while JF.J were succo:.sful who did
not think they would be. Applying these ati to the actual populetio
taking the examieatien, it is evident that the majority of the candidet,
were plear_ed or surprised by t:h results while lass than P4 thought thoy
had been successful and were not. There will be considerable correspon-
den e with and ut this latter group in the months ahead.

On the basis of this ques onnaire the unsuccessful candidate may 'be
characterized as being weak in factual knowledge, interpretive skills,
and in the application of the knowledge he possesses, but strong in
treating trauma and in docto-doctor and doctor-patient relations.
The successful candid-Ito way he characterized as being weak, though not
es weak, in factual knowledge, but strong in the treatment of trauma,
the diagnosis and treatment of children's disease, in interpretive skills
and in doctor-doctor and doctor-paticat relations. Ihe most critical
difference between success and failure perceived by the candiciatrei appears
to he intetpretive skills. This has been verified through comparison
of the examination results with the ratings submitted on the "Candidate
Evaluation rore

Tfne candichites opinions wer c s.Oltetted concerning the overall examination
process cis well as the various portiOns of the examination. Two thirds of
our sample felt. that the examinateionS adequately assessed their Howledge
and unders-tanding of orthOpeedit surgery, while a third thought that the
gxardnotton cofleattiod a great deal of :esoteric material. Only 3 candidates
'fed -t the examinaon wasetoo easy and two of them failed, while about 10%
Tait it Was too difficulL Over 3O felt the examination was fair.

4. .41
1 4

A f .

ertex, Office of Education and
.06 1. I n 0



Mere e difkicnce or o,,Inicei ever th, ce',0ecy of th, cont(et covkred
In th exeviinetion yith the !-uceesful ceedidetee f(.1ing thet it wee oot
L-1 ',lute. it Oe-eld Lc eetcJ th'it th' eucce,.efol c,ndidette tem' d to be
critieel of the eee.)in, tion whit( the un-ueeeeeful cendidetet teeth:A
satisfied wi th thinje ee the/ i.ere,

The hultiple-cheice C:01 111110(in wes coneide:ied to be the ',est difficult,
irrelevent, I.bigueee :nd wifely portion or the exewinetion. This result
wee to le cepectud for the "iwet ewer", forced choice approach is a
frustreting peri(ece epecielly to the highly intellivnt.

The petient menegeleent problems were considered confusing by a that rd of
the se;:iple but fie)re relevant then the multiplechoice exeminetiol and,
therefore, fairer and nut as difficult.

The t. '7U orel vas emeidered the Nest difficult and MO5t relevant
portion of the exeminetion. The children's and edult orals followed as
e close second and third while Interpretive Skills and the Simulated
Interviews were a distant fourth. it is epperent thet the candidetes
would prefer a cer'tificat'ion examination vide up entirely of orel
examinations if given the choice. There is sore evidence to Indicate
the order of preference for the orals reflecte the content of the pr'act'ice
of the orthopaedic stgeon.

The cendidetes felt that the oral examiners did a c0ood job allowing the
candidate to demonstrate his knowledge and ability, to answer questions
to the ceedidote's satisfaction and by consciously working to place the
candidete et ease. Only two candidates in our sample felt that examiners
were "rude" and both were successful.

Specific questions were asked about the adequacy of he visuoi aides used
In the examinotion. What criticism there was was directed toward the
written examinations, which again was to be expected for, instead of actual
X-rays and slides, photographic reproductions were used in thce-ie portions
of the examination. however, better than 80% of the caldidates felt that
the X- ays and slides "were clear and easy to read."

On the basis of the response of the c ndi
1968 Certification Examination we may con
materials employed to assess competency w
was adequate. Furthermore the difference
can in part be explained bybait different pre
the examination.

:es immediately following the
elide that the technique and
re relevant and the coverage
between success and failure

aration for and perceptions of

Further work with these questionnoires should be undertaken before broad
conclusions are drawn from these findings. Two tasks which should be
completed are: (1) the tabulation of the data provided by all the
candidates to verify the conclusions drawn from the somple, and (2) an
analysis of the data by group and panel to identify any constant bias'
which should be elim nated from future exeminations.



QUETJON:

. 11 e examination
as a whole had
sufficient (loin
to adequately
aSSC:.; k ;IOW-
ledge and unoe..
Standing of ortho
paedic suruery.

2. There wore too
many qucf;tions
of an esoteric
nature.

3. My tr;tining program
did a good job of
preparing me for

exall ination.

examination
as a whole seemed
VOTO remote from
my practice.

the X rays, slides
and photographs
were clear and
easy to read.

Many of the
multiple choice
questions were very
colifusing,in their
wording.*

2 i)

SUMT.';A.Y 11E ;U71TS 014'

CAND1DATE chi ESTIONisTAli:.:1!;

American Board of Orti)opaedic Sure;ery
'Certification Examination, January 1908
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Disaf:,ree Strongly Dic
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pa sod

failed
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J 38

pc

fai

1

22

Ay unfamiliarity passed
with some' of the
techniques inter- failed
cored greatly with my
abilip. to Crqnno-
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t.,. rj'ci(, inuli,i;i1 elic,ict, rt:'-;:-,(:;:i 45 :40 11 7
1 0

.., A.tion 1,40 tou IJ;;Liii failc.d 31 42 14 10 1 P.

cilicti(Pw, in v..hich
tvvo :trisr,. C1.1; C(*)L1 1 ci

be clefendGd
cc».il'OCt.

O. The examination pas,ed 0 1 9 40 71 0
was too easy. fail od 0 2 r0 46 43 4

10. The 07,71,r,1 illation as p:t F;;Cql 0
4.1 31 17 40 9 0

as whole covered failed 7 44 10 31 0 2
all the inlpo-it,nt
topics in ortho-
paedic surgery.

11. The technique used passed' 13 12 6 48 21 0
in the erasure exer- failed 10 21 11 , 34 14 4
c.ise was callusing
to me and I did not

..

et a chance to
cliJmonstrate My

-,'-liility

12. The teelmiques used passed 3 7 4,4 13 61 26
in the oral exami- failed 8 13 13 48 15 .

nation were confusing
to me and I did not
get a chcange to
demonstrate my
abilities.

13. The examinntion as passed 10 67 15 2
a whole was fair. failed 14 67 10 5

14. The system a passed 8 45 13 20
granting my ,eerti- failed 17 34 21 10 ,

Mate only after I
have taken an
examination is a
good one.

0

9
4
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1. C.o.ve :Irvo a chance
denwristyate roy

.c.;oine

iMportala arC'ttS of
OrthOpaceac v,urticry.
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31,(,.. Trfol A 04.11t Child inter-
choico :;!).re tha pre

tive
slog.;

r,

P';' d 4:3 61 80 75 82 60 67
failed 42 52 ti5 70 r 5 05 05

3\1(wl. topics covered p, sued r2
..1 i 70 91 . 85 80 72 78

were iniportfull in failed 52 79 91 84 87 73 77
orthopaedic practice.
moo Wirier; coverod pa:;;;.;ed 29 .3 4 11
were irrelevant to failed 20 4 4 7 3 8
orthopaedic practi ce.

.

. 3!,.. ntnation proec ,,;ed 5 24 4
dures wele enru- f ci.l.ecl 11 28
sing to me.

5. iii,x;vnlination war,.; pi r ;ec1pod 52
faire. failed 04

6. Bxaminati %Vas

too easy.

3Nap111101
too (Wile t

rho X
and photographs
we nare idequate.

P.o

passed
failed

0

5

passed 33
failed 26 10

passed 10 15
ailed 14 13

9. .Examiner was rude ,passed 0
to me. fa,iied 0,

10 xaminer as passed 0
skillful in pLltti ng Allied 0
me at ease.

.1..Examinor did NOT passed .0.

give me a change failed 0
to answer question;.,
adequatcly.

-Exammer gage 2110 passed
a p e 5pportunliy failed 0
to shgx.,what
could: do

vl

0

7

89

4

4
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7

0 0
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1
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P-0:fod.) 01d Toopic

Pz,r 1. 3 : January

. Con 'reef,*

B.)

pati c n1" is a 32-y , Caocarion girl whose
1 3.y

fi st not(.d a culve in bcr lwl: OW, year ago. There 3. no foully
histwy or scol) ois Or other dolo)witics. Th paticnt
hercelf has no colaplainis. nor monmche w*, six wonth* ago.

Pour month, ago SILO W0f, ) reolimiv clinic this
hmlital; physicc,3 exniolnati '0 not suggost any diagno.js other
than seoliovis (I. ck. *o caN-au-latt spots, no positive
newologic0 :owls, no lccj 1(...ngt,) cisclepi'ney, and no wuscle weal:-
floss) . There was a right dorsa3 scoliosis with moder;ite rotation.
Tilt.. curve ihvrved with tracLion and with l'onding. When
she was c(2(.1., tiia pelvis w level, and a plumb line droppc.:d fro-11
C7 fell in the center of the inl...ergluteal cleft. No other d for-
nitios or abnortlio3ities wore noted.

yvwer. tAen at thct tame (Series on the view box) .

811c2 wart Oteduled for re -evaluaticin. in three Months: at that time
nth ago) ,she-Was re-examined (no changes noted in exam inn-

tio ) rld- new X-rays were taken (Scri. 's 13 On the view. h0.

She was admitted to the hoopittl
outine laboratory -te sts are nOrmal.
idioPathie stoliosis.

further eva.uation;
wo r king diagnosis ls

lith the eta ii ;talc of the
C Yt.c r for the Study of Mecliccil ducation

e y of Illinois, College of Medicine
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priorities establihtod by the Subeununittee
On the Affective Domain
1 t, llighest, 2 modor4to, 3 Lowoot
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Appendix 2.3

University of Illinois

College of Medicine

Center for th e Study of Me di .al E uaat.ion

ORTH PAED IC TRAINING STUDY

Working Papers for: Special Meting of Examination Committee

May 6-8 r 1966

IRONY Tr

The major *purpose of this special meeting iS to p:e,are a.
blueprint or set of specifications for thecertification pro-
cess as conducted by the Board and to outline proceduresto be
followed in determining the rate and methods of implementing
the blueprint:. In thiS connectibt it should be noted that in
developing the blueprint we should try to design an 'ideal" one
that will serve as a long-term'guideto policy. Its practical
implications in regard to present praCtiee and the feasibility
of change should'notenter into consideration -at-this:stage;
only after the guide ha-41 been completed.. and approved should its
imijications for formatfo :t end is pplIcatiot to a spe cific fort17
coming examinati n be 0- sidel:ed

These working, papers have .been, prepared. to familiarize
members of the Examination,' Committee. with principles that are
commonly followed in the development of test ':sPeciacations.
The illustrations provided in the 'text are merely -suggestive;
clearly the nature oftlie catagot.1:es amd.the-.extent. 'of detail
in any blueprint. .mUst'be-determited-by the-se familla'r with pro-
fessional requir gents ',he: field under consideration.
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P3. PC).SES OF AN iv INA7.3

00

E RINT

The primary function of a blueprint is to enable a policy-
making group to maintain effective, systematic control of the
-nature ,and'content of an examination, while -delegating the con

and assembly of examination. materials to others. The
time gained through such delegation and decentralization enables
tie parent group to concentrate on review and revision Of the
examination as a whole to ensure that it meets specified. pug..
poses, Without this delegation such a group generally finds
itself so caught up in operational details that there is little
time to establish and review overall policy and procedure,

..

it short the bi eprint or specification! for an examination
are intended t:o serve the same, functions in s lecting and assem-
bling -examination -formats and materials-as does the architect's
b lueprint: in 'selecting and assembling building aterials. Thus,

an effectiVe blueprint will stipulate in detail the categories
be .and the weight o each category in the total .exami..

tatiOn. .As. will.be seen later the.-number of categories-that-
hau1.6- be_stipulated is far' greater than.--would. result 'froth a

classification.g broad sUbjectareas-.- -On-thebasis of the deci-
*.ons concerning clas!ifidatiots-resi)onsible subgroups can, then.
prepare oases' question!, etc,,, of.tUetype and in the quantities
required to meet che'SpeoifiOaons with.respect te..bth-Content
and process. :These materials _. oat, thet be stored and retrievedin

to ical 4shion, according to the specificatiops4..--7rpt'-su0-.
library one itdiVidUal can then-assembletht examination for re
a.td rC.4.7ision by the fuil-examination Committee,

4ifter. the exami ation is admitiStered the results. can.'be

reported- iii terms of the categoric! of the bl.ue?rint;.i)rofiles, of-.

individuals atd-tyPes of training can be prepared;.- ,-pr. ogres,

can be charted from year to year, In additiot,'new examination
committees will have the benefit of established guidelines as well
as a point of reference for the review and updating. of the exami-
'nation in the light: of progress in orthopaedics and in the science
of examinincs
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a

STEPS IN PREPARING A B UORTIT

Tests, are thought of by evaluation specialists ,as work
samples from which dectsions are made concerning the capabilities

the perSons being tested, For example, physicians do a number
of things: they take historys, they set broken bones, they
teach residents, they make diagnoses, they decide on courses of
treatment, they reassure anxiousTarents, they order

'ect samples of the perormancpSome tests are designed to be
of these tasks; most are j.ndir-
suitably needs to know the anat-
on a slipped disk, Thus,a .que

recall anatomical information

For example, a, physician pr6-
of the back n order to operate
a-requiring the candidate to

the back is a :lj.Lest sampl
of his ability to recall infon '.m1 but at best it is only an

measure of his opera: l.: skill, ObserVation-of the cat
41TaT.e .actually pertormin a. o, ration muld,bea :me

suxe of this skill,

. Whether the tasks finally nci.s. ded in an examination are

4irect-or .n.4rect measure: of performance,, t is itsefulin- de-
r

vel_oping a blueprint to focus on.the---idea that essential t

areSampleS. of bthavior or pera dmande4:

Almost everything- people-.do can be divided -three..broad'

performance categories or domains of behavior: th,.e cognitive',

the affective and- the psyc homotor This concept of ,doraain pry,:-.-

.0.deS. a useful starting point vel.o0inct- a blueprint

Those tasks which: require- predominantly- intellectual skills-

. are laced in----. the co9nitivA domain:: e4.,.recalltng:informatiat
ns .n 'information to si;1175problems,.weighing several factors to
arrive. atadeaisiOn,--predicting an occurrence oa.'t_he basis of
specific. 5,nfotthation:,-. Nbst Written'testsYor certifyiac-.4xamina...-

tions-sampie this dOMain almost- exclusively

The affective domain includes thoSe. tasks in which, feel
iknd attitt7Tes--Tominate:- elatina patients demO-

strating integrit3;,..reitti.ng to co leagues manifesting self
control- in. eMergencies. These are the things -most--bften inc 'uded
"in the term.prcfeSSional behividr, some types of oral-teSts and._
interviews are designed to probe- these _qualities; at present,- in
the certificat on procedures Of -the tard,-evideAce..-n---ttlis.--.'d.Omai

is collected lost exclUsiVe y by.thc Committee ark tl
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The puchomotoy domain refers to those activities in which
Manipulative skill. is of primary inportance: e.g., performing
surgery, setting broken bones, applying splints. Rating forms
for use in observation ,are often employed to measure performance.

this domain
9 a

it is recognized that many tasks overlap all throe domains. .

For example, in performing a physical examination of a severely
injured but conscious patient the orthopaedist is operating at a
high level in all three domains. For purposes of designing a
blueprints however, it has been found useful to analyze and spe-

cify the domains separately.

The Ty7oy Grid

The classirICation tasks into domains is only the begin-

rang. A task Within any domain must be further specified with

respect to both- the nature of the zusess-and oaf the.content h

t samples. Thecritical.incident study outlines 92 dif=ferent
areas (0.8.1 skillfu l gathering of information, -'developing di g'

exercising fudgment.-in deciding on car&v,!xercisings10.11
operative proced ures, eta ) d 'hese tasks are ail 1. processes,

but they do not- exist ipa'vact6m A Man.. must` be skifiThrinH
gathering information about 'sbm(.1 ,and must. dec. e,en the. care

somethLn, A. physician can-go. "tIrough a process in creating;-

Ome patients.-which arvobjective observer Woul4::interpret as

showing "good judgment" but the-same:Physician:Could go 'through

a .simi-larsproceSs'. in treating. OthOr...patientithat,the saMe-ebserver.

as showing "poor. judgment'." Before decisions can be
made about Whether--a physician uSua.1.1-demonstrats good lda,ment

it is-tecessary.to obtain samples of his. work. which pro,v .d vi-

denee about his j ud ,ment in. treatina' SpeCific...ConditiOns various

types of patient 1 TheSejpeCifics epresenttli.e' leMents

-61-the task's

in a blue. r nt these too plements,-of,woZksamples or test
questions (Content and process) are usually-shown-in..the form of.-

a,two.7dimensional chart or gr5.d . Content factor's.- ate---cenVention.

. .
ally paced on the vertical- alus. .of the grid and recess factors

on the horizontal axis, Any spec test- question is lecated on

this chart in terms of the two axes. Figure 1 is an example of
such a grid in the cognitive domain
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The Con cat of Dimension

To illustrate the further subdivision of each axis consider
the following question frpm the May 1964 Fart l Orthopa die
ExaMination.

'HISTORY,

A.4-year-old boy had the onset of pain in his riaht
knee three days after a fall in which he suffered
et)rasions.of his face, The patient developed fever
and swelling of his right knee. The patient was
treated with antibiotics. for three weeks. Although
the patient's fever was controlled, the patient con-
tinued to have swelling of his knee and restriction
of motion, Six weeks after the onset the patient
had a 456 flexion, contracture of his knee, tenderness
over the medial femoral cOndyle and paraPetellar
swelling:. Sep the X ray of the knee and. ,a. histoloc
section of tissue from the' lesion.

The lesion is

) ttaumetio-.
b) benign- teopl
0 inflammatory

.welignant r1e

With rspect to 212gss.the sample question requires the
.candidate (1)-to..read and interpret X-rays and

2) to,:-.1.nterpret clinical information'and:(3). to'tSe,
formation (bot:111:erbil,H_Etad yisual)-11-ar'riv.ing' at
-Sttch-activtiei-ShOuld therefore be -priecifie,d-alOrig:the process

With respect to ce this question appears deal with
(1) a child, (2) some sortkart of inflammatory disease, and (3)
pathology of the knee. However, If the content axis contained
such topics as (1) children, (2) disease, (3) knee., etc., it
would be difficult to know where to classify the question since
olearlY it involves knowledge about all three. Consequently,
on the content axis, at .least, it is necessary to utilize.seve-
ral dimensions.., each of which contains mutually exclusive sub
cate92pries. For example, some of thesimensions and. sub-
categories might be organized as follows:

a



Naturge of disease' process

Sub-Cntecrorv
s,..?

Child
Adult

Tiauma
.Inflammatory disease
Ntoplastic disease.
Etc.

Hand,

Back
,Knee

'h0 blueprint in Figure Ii suggests how the r, Ittin,cr

blueprint might

Once ihedImension and 'sub-categories have been fully speci--
Sied in each doMain it is-neceszary "to assign weights to each in_
order to issue that any given eamination is an appropriately
balanced sample of the content and processes which_.deterMine COM-

.:peterice, As FigUre..li indiCatez the .weights for the sub -Categori:p4
in each. should add up to "100%4.- If the arbitrary-weight..

'...shown on -17i;e sample were follOwea'. 60% of the_questionS.would dea
with cflrical prOblems; 70% of these clinical problems woUld cka
wlih trauma. It. would NOT be necessary, hO7tvr-,:for..th0 pi7Ocess

..I.tategorieS--to. be -equally represented in each sub-category of _Con .

tent; thus i.n theI.example-there is no imiricatiOn'that. 20% of the
trauma gestions should sample recall; in this -illustration tt
wouc1 he necessary merely to -assure thatOVerall about 20% of the
questions in .t.hz.total examination be teca11.7.-77f,t.hetratime,
questions were mostly recall then a higher proportion of citie.StiOn-..,
in other--'categorie6.-_would.'needtO-eataiI problem -solving

*

THE ,:,91 RAC.TERtSTICSOF AN IDEAL BLUEPRINT

Figure_ and unwieldy .butI.the
ess of: creating and using such a '-gri8:isisually

ones Mast comrnit.teos have foundthat-"theHtaok-proceeds..al4d1-14,
'_once the ..ground rules are agrebd. upon In settthg these roLnd

rules the.68scnti,a1 charcteristics of a useful blueprint must
be.6onsidered:
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The first is comeqeseness, This means that as gar as possible
.

the blueprint shourd coveT.7TI the important areas of concern.

The second important characteristic of a blueprint is that the
topics included in each dimensiOn andsubcategory be ripityally.
eclusive. To illustrate the problem, the categories infant,
Jiff, adult, geriatric patient do not meet this criterion and be-
cause they do not they would create difficulties in classification

The third important characteristic of a blueprint: is that
the categories. be Meaninoful and 2qu, 1;o ,4paly. They shpuld be
categories C.lat are clear to authors- of questions,- examinees,
the Board and Training directors, and they should be ones that
all would recognize as relevant

0

THE RELATION BETWEEN THE BLUEPRINT AND PRESENT PRACTICE .'.

it -should be emphasized that 4- chart of the type 's1I6171,:l'
Figure It is more of a master plan thaa.a' set ,of-operdtianal

eCifications for '..-a specifie-eXaminatioll. When a hhteprtnt isfirst eStablished it is -often:tmposSible-to put the .entire plan
4n Operation immediately because o expense or the Imperfect
State of the science of examining4--but:it 1.$ -extremely importantit

the:blueprnt-is to bea-:guidtline both naw-andin the future
to dosignit as though the ideal could be Attaine6.-
eonsLrueting and interpreting-tetts:are improving at an'iMpreS-::
sive- rate, '.and ,.a blueprint. of the tdeal ill serve to indicate:
1(he-:diree-titHthat experimentation must take

--.'tertificatiOnfprocees.

Tt is to b&-expeeted,_however, that much'of:_the blueprint
11111 have immediate applicability and t4i11 facilitate tbe-_dele
nation of specific responsibilities for the_,ConStruction- and
assembLy of examination Materialsand-for 'their storage and

order -toexpedite.:.the business of the -meeting it
questectthat---.tWo.'-tasks be ',Dy- each participant.,before
the -,meting'.

41+
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Review-the enclosed samples of evaluation techniques
now used by the Board to determine how each might be
categorized in terms of content and process, and
therefore what types, of dimensions and sub-categories
Will probably be needed on each axis of the two-way.
grid.

2.. Assign priorities to the process categories included
5,n the critical incident study (see procedure below)
and return the information requested to Mr. Levine
by May 3rd. !

Procs dur o. Assig. in Priorities

Ito A strong case could be mace that'all the categories listed in
the' ck.itical incident study are highly important but it -is
understood that _individuals are stronger in some areas than
others. Assume that you had to recommend ONE orthopaedist to
serve as a model' of the competent otthoptedist.in private
ivactlxe. In weighing the strengths and weaknesses of the Can-
didate! for this award, some categories would be more important
that others Use this criterion. Ta assi&ninv,p0.oritieS.-.

Each of. the bellOViors in the cr.,ical incidOt.
study- has been typed on-a separate card. L6ok.
at each card and place it in one of three piles
9,hree header Cards have been providea.-for
Ong these three Pi .e should contain
:those categories. you.consider MOST IMPORTANT.
Pile B shoUld Contain- those,categories you c .7on
sider of MODERATE IMPORTANCE and:Pile C. Should.
cOntia,in those categories you ,consider- as. LEAST
IMPORTANT. The three- piles.should- contain 'about
equal numbers o :cards. if.-te.re. is an imbalance..
nle-B, should Contain more cards-than A or C

e ie A and. divide. ritctwopips .scud
antain'the.'MORt--'..tOCStTANT.behaviOrs- ae those

of LES$Va: -The tojile-s-:-shaulld Hbe:Ot.,
about equal sire but- in case of imbalance
Should have -or: cards ttian.

THIRD:: -.Take .Pile and divide e ,t into trio pileS.
should Co taii the MOPE IMPORTANT behaviors ancl,

CZ Should contain .thb!e Which are of LE,S§Ea:IN-
PORTANCE. The pi jof..about
but in, case mbalanCe: Cl : should have more
cardS:than 02.
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FOURTH: Place the header cards Al , A2 , B, I C2 on TOP
of the appropriate piles; put a rubber band around
each pile ,

FIFT I: Mail the cards in the enclosed envelope before
May 2nd .

s.
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INTR DUCTION

. Ti e Orthopaedic Training Study was Undertaken 2-1/2 years ago
as a joint project of the center for the Study of Medical
Bducation,and the American -Board of Orthopaedic Surgery . The
purpose of the study was to analyze the development o2 competence
in orthopaedic surgery in order to see if certification'obuld be
based On performance rather than on thp passage of ,some arbitrary
Length of time. The first stage of the study required the-devel-
opment of a behaviorial description of the components of compe-
tence that dharacterize the effect'ive-orthoPaedist. The second
stage required the analysis of the techniques of evaluation, used
by the Board when the study was started-. 'The third. stage required,
that orthopaedic surgeons and:, evaluation specialists
cert to devise new procedures and *prove the o1d The-tu42.

naw.ip.the middle of this -third stage.'

During the past eight months a number of task forces have
assembled to aSSiSt:inthis- process of developing neW.eval

tLon -procedures ind.reviewingandreVising.theOlder ones:.
The -oral.-exatinatien-S of the :Board rePresent.oneof the mOst17a-H
portant of its ovaluationprOcedUres., tphey. require -a Very'he4Vy.
investment of time and'energY.-6,4:the part of the -arthepaedlc

----profesSion, .In,Januani J.9G61 for example, dyer 150examiners
spent tgo:dayS--examiningapproiMately 400-

It--is-impOrta4t thmt this time be
of maximum beno Iib to the tralningiaad,certification.,6f-'.orthopaedic:
SurgeOnS.

Titt_,..PURPOSE- OP TIM TASK FORCE

Over the past -2-1/2 years, there has been a considerable
amount of research on the effectiveness Of..the-presentaral--
examination procedures of the -Board, and the -beginnings of inn-6
*7-ation'in _these- preCedureS.: The mission or this Task Force is to
reVieW'the..researChl theinnovations-aiready made, a the info
VatiopS-,.thattaVe- been suggested, and recemmendatianS to the
reSearchistaff.for-further.reSearCh and to the Beard far
mantation of the findings produced so far by the study.In addition
it is hoped that the Task Force will assist in carrying out the
research.

/
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to Chicago and given a two-day training session at which they
discussed and practiced the administration and rating of the
new examinations.

The new examinations were tried out and analyzed during the
aanuary 1966 Part II examinations. The results of this adminis-
tration were as follows; or the most part the PaAien7,2:12,t9rviesAjI
met acceptance by both the examiners and the candidates. Both
were somewhat puzzled about the rating of 'the conference examina- ,
tion. (2). he Patient Interviews mat reasonable standards01
rater reliability Tor tests of their type; the Conference did
(3) The new orals did not correlae very highly with other evalua-
tive tec.hniques;(4) Different teams of examiners used different
.standazds (some were as ter than'others) on the.PAtienti.1141xtew",,,
This waS also true of the traditional Oral examinations. - -

This study raised some questions about the validity and
eliability of oral techniques which could nob. beanswered from
the data available. Afourth study was therefore inaugurated in
the fall oE 196 to answer .these questions-. In this study the--
Patient..InterviewS- and the traditional Adult Orthopaedic,fe-,. ....011,..7,1.....14. l.

examination wee .administered to residents. at all levels- of
training :in-. five different- ars in the: U4Ited---StateS..

made to 'obtain, reliability data.notonlyon. two rat.orS-reV'.iewH
Ing the sameexatination-bUt also on two examinerS asking differentl
'Sets of queetions Using the same typ' o examination. TheseAata-:-,

4re stia.l,-being proceS-Sed. Preliminary review ol-sOme data indi
cates that. both the new and the traditional oral.exaMinations are
much loss reliable than written examinatione4,.

XV. LIVALT.IATING BOTH THE NEW AND TRADITIONAL ORAL BXAMINATIONS

Zvaluation specialists have devalopedcertain, criteria Ecr
evaluating testing -techniques. The results of these . studies can:.
beSt be interpreted---and-applied. T. f they are reviewed in thrins
ofile five Criteriat-::(1) -rdlevande".(2)Talldity,-i(3) relia
bilityi...-(4),eggeioncy, and (5) effeet on the educational pro-.
gram.:-..Eadh- of -.these is discussed

. A. Ae ..9'.'rance

A good -eka'Mina....ion is one which tpis areas of ocm-
petence directly:raIated to the purposes-of theeXaMinatien.'
Since the purpose of the Orthopaedic Boar&examination is 4-r

certify competency in the practice of orthopaedics' the ea..,
examinations should sample these areas of competence. The
'new oral examinations wereespecially designed to sample

4. 1
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IiL D8SCRIPZ4.01 OP RESEARCH

There have been four studies so far which , have yielded
importantinformationwhiCh hears upon the oral ..examinations
conducted by the American Board. of Orthopaedic Surgery;

The first of these was the aforementioned critical incident

stUdy. This study yielded a behavioral description of competence
in orthopaedic surgery which covered 94 categories. (See DocumentI
The examination committee of the Board then used these descriptionsl

as a guide in developing a. set of tentative examination specifi-
cations or blue- Ptint -Which would serve as guide to the develdp-

..:.mentof. future examinations. (Sep, Document U. The importance
of this study to the oral examinatiOns,is that certain behaviors
such asnability to relate, to patients" and- "ability :to relate to
colleagues" which are identified as components .of, effective.

.-tOrmance-by theecritical incident Study can most readily be

...assessed by -some. type o. oral examinatioh.

Thesecond researdh study was ananalysit,Of the traditional,
oral--.examinations-.Used:b the Board. In T-73ntar 19G5 a research

team. consisting-ofyfive phyEildians-and three eduCators. oscvod :
144 of -the 2,000in5iVidual exaMinat.ions. Cenduced by the Board.

The team reaorded-6,8E,58-.qUeStiOns during their -observations and

Categoried the type Of doMpetende being, assessed by each. The

4ataindioated-that these questions for theMOSt-Part MeasUrod:--

tlie candidates abilt.y to Xecall-(Xapidly
isolated fragMant1-.Of.in.failll.6.

.

As t.-resUlt.of these studies, -the project staff developed._
three new..tyes'..of orals which atteMpt to ineastro. sothe,-'areaS:.

of-competence stUdy which we no
being meas.ured-by-othertechniques, These exaMinations ware
(I) The.:Simplate,djatient. p'ianosticIpter7.4ew which requ.,ires

candidate to play the role oC physician and.elicitiinformation
fromaneaMiner who plays the role ofa-.'patient...:during the history

taking session tnd,,Wha also provideS information on
exaMination:and-.aboratory stUdies.- At the.',OnclOfi:this'inforMtian
session.-the-eXaminee'mUbtHeXpaln his diagnoStio'impreSSions.tb.
the examiner or eXaminet$4.',.HUY... The-.S.im5lated

Interviawhich requirea-..t -dandidate,,,as- a simulated physician, tO---

explain a'pxOPosed treatment-ta.-tha-exaMiner as a 'simulated patient

,SiMula04,,JAtient group

og giVo darietidate's Sim77;TTa- Conference at .-e,:7,771.-ich they dispu-Ss.,

the treatment of several oases. In order to administer these

examinations successfully, .approximately 35 examiners were brought
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Such are.s so, it would be:hard to question their relevance,
although some might. claim that the areas 61-competence
-aampled by the new orals W re less important than oMe other.
areas.

If the content analysis of the traditional orals is
accurate, then much of the material covered by these examin-
tions is open to the charge of lac% of relevance since it has
often been found that recall of isblated facts maihave little
relationship with the ability to use information to solve
roblems. It is probable that some or examiners use
tions which are much more relevant than others.

ail ity

It is not. sufficient to state that a test measur;. a
paxtigular type of ability. There Must be evidence t it
does so, It is not alWays easy be obtain such evidep,'

One way to approach th e. problem of validity is e if
the content of the test dointhideswith the test's st. puroose.
The new oral tests simulate typical situations whic requi the
abilities evaluated by the test. It may be, that the
simulation is not close-enough to the situation being simulated
to provide adequate information on 'the candidate's competence.
The traditional orals were designed to gain some information
on the candidate's understanding of various important concepts
in orthopaedics. And most of the questions are slected with
that purpose in mind. The possibility exists, however, that the
evaluate recall rather than understanding.

.-.Atother.._way to test the validity 61 a _test'is to see if
candidates perforM on the test the :way they,"...')erformin actual
situations When -Observed over pentad 01timebY compe
tent- obserVerS,...H$Uch -inforMatiOn. is nor being gathered.. It
must be-HOMphatized.--that--there-..ara.s6me.-,areas of competende..
evaluated 6a tests that qualified observers seldom have the
opportunity. -to''evaluate'

validity is to 6 e- if the
test results agree WithSome hyothasis concerning the areas.,_...
of coMpotence-being-meavAred, .ror,exampleii. residents- -beginnini.
their tmining should cc well than resident6 andingt
training. Such data is now being gathered, and it is hop..Q
that a prelimina:cy report can Itx1 pr8sented to the Task Vorc
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Reliabilit
I'tMnte.rwerslemoron...mwe .

1i.ability has to do with the consistency which a
particular test measures a particuIar-factor. The raliabilit
of a test is greatly affected by errors caused by disagreemen.L.:i
among raters and by lack of adequate Sampling of the behavior
-being evaluated. Oral examinations are inherently less reliable
than objective written tests, and there is evidence that both- the
new and traditional orals are relatively unreliable. While this
unreliability does not obviate the use of such tests, it does
indicate that they are best used in combination with otberMea-

-.

sures of competence as part of test.-batteries. It also indicates'
the importance of training w'caminers and_ standardWng case
materials and-procedure6-to MinimiZe- this u70.1.6.1i4')4iy4

. .
Exklclency

It is obviously impossible to test all areas ofcompeteace..
With complete reliability.- It is therefore important to u:se..

:-resour-ces.'W1.-selk, and to avoid- cot1-lelitraiti4g:',a14. the te$tiliS-,-in One area while Ieaqing otheraraa(5-unaMPled.

The -cohtent analysis seems to'.indicmte'. that this is the most
,...-.serious fatling of the They seem to 1uiic
..thasamk-.A.;-factorsas:the.multiple cho ice eraLriatton T.:b.anew.....-

oraIs are ari-attempttO meastx0 .soMe.additiona2.' areas'Of-:
competence' not elraluated,by other

1Esct on the Bductational Program

Examinations have an obvious effect on the .attitudes of
_.,::students ad on the thangsthey'stud.--- If arl-examinatincover

of the:importa'nt areas of-coMpetenCe, the-student1,6-.
attention wtll he directed:toward these areas, While It is

---desiX.alke to focus the attention of residentS on content to
facilitate their review o: the important concepts in a field,..
too much emphaSis on content without corresponding attention
to procesz will encourage rote memorization. Little attention
will be paid to understanding or application: and less to the
non cognitive aspects of effective performaa e
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V'. SUGGESTIONS BY Ti E STAFF OF T4E ORTBOPAEDIC TRAINING STUDY

As t result of the studies. Eiracq aaalysis above/ the
following suggestions were 'made by the staff of the. -Ortho-
paedid Training Study.

Standard procedures for all oral examinations should be
adopted. This implies the development of detailed instruc-
tion s for conducting the examination/ and standardized rating
forms and case materials for the conventional examinations
analogous to thOse used for the new orals.

Systematic:: training programs for oral examiners ?Ind
gyiestion authors should be instituted to insure continual
-Updating of the question pool and renewal of the pool of
experienced examiners fbr- both: oral and Written testa

c. Consideration should he cjiven to alternative methods
for establidhing passing grades at. the requisite level of
competence-- rather than by a "curve n or some Other purely
statistical Criterion. .This- may very well reqUire'.repertingH-

...
ac1 udjing in terms of profiles 62-per2ormance-rather- than::
.1.111p1eelAmmatiPils' or avo,tag&s., :The finalJUdgment on this

point will helude,,.k, the .T.a.sle;.Porce

n addition to the al-.41/0- sugesticns the .center.-hascontinued. its
researc'h into Oral- e*itaining.:techn144eS, he following now tschncju

introdution into,the'Oral:
6xemini#v,_ process,

A11-o±al-e4amination -of. the cognitiVeaspects of tvgtal
cill copy -0'.,eatentatitrerating:faxtHandd

the exanatton is enclosed. (See bocttment-:tIX).

An oral examtnation octising on the abiltt Ot'''A.ekeimihoe

to select arid eCend therapy. A copy 611--t1 rating-forIA aud
-.description cf.-the examination is en-Closed, ,--(See-,-Doc*Itient

oral ekaminatioh.used to analyze the ability of the
examinees to obser',ye.lyist4al

Th--Hsuggestions.:Itade earlier are relatively easy
ment within-he presentVstructure of-the'oral examinations..
may be:-.howeVer that the-.-whole.present-0rganization of oral,
examinations 'Might ft666.- to be-revised..---..-The multiple choice

examinatioa is well designed to measure a wide sample of knowledge
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To a m9re limited extent it can be used to measure problem
solving an observational skills. The erasure technique is
-.designed to Measure problem solving and some aspects of clini
cal judgment, In the interests of efficiency 'dip oral examin-
tion should concentrate on--non-cogaitive skills such as ability
to relate to patientsand higher level problem solving.

Instead of b'ing teste in five subject are the examinee:
could be required to demonstrate various- abilitieS. saqs,02
these abilities are listed in the- blue print:

3 ability to relate effectively to patients
2. ability to relate effectively to colleagues
3. ability to accept pnd'eXpress disagreement When

agpropriate
4. ability to in an'unselfish faghien

ability to desist from.'treatment.when appropriate
. ability to be thorough and persistent in appropria

situations
ability to zeacteffeCtivel situations.

toorganize-One.'s-work'effecti
coord4.4atin,t "the Work. of'others.

n .additiet the -tests could foots on sou
1. r :problem solving a, tie: adh.as

.abili4,y to apply bas i scscience infermati

.solution ofolinical probleirs.,
.

ability to .select and us,.. the approp..... t i formati 1
-n sOlVin-clinIcalprObleMs
bility to Ihdiaate :the- appropi:iate-crit( :if:it'. if 11,

,-

-.1.15,

Clinical judgment

Th se abilities could be tested by having th G caadidate
to various clinical problems which would be central t o t he
practice of or Tbs ratings would therefore be based
primarily on the candidate approach to the problem and not on
his vapply of information. Of course if he la,ked ingoxmatioA on
these central problems he would probably fail, .

Some typical problems m ght be:

to explain a treatment to a p
2 to indicate rationale fo:q treatmen
3, to analyze a problem uaing information
4. to consult with colleaguos on treatmel
5 . to react to problems in edical ethics

ology
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to.obtain history from a p
to indicate the importan'
althical problem
to indicate the anatomical problems in adopting a.
particular surgical approach
to indicate how one 304ght react to solving an' impossib.e.
treatMent problem

tient

parameters in solving a

These suggestions present many problems in implenentation.
Eoweverthey seem to point the way to the most efficient use of
the oral examination technique,



Appendix 25

Working Papers: TASK FORCE ON WEIGHTING AND SCORThTG

Jr



292

IR4-22&IEJ.bilitv:Of-..the Task, Force on Tl'igLghting. and...Scorita

Each of the other Task Forces appointed by the Board has

-4ecessarily dealt with only a single aspect of the certifying

.i*ocess but their coMbined recomm9ndations. have important im
plications for the weighting and scoring of the various types

of data Obtained for purposes of certification. It is the

responsibility of this Task Force to review the present pro

cedures of the Board, the research results Obtained to date

from the Orthopaedic-Training Study and the activities of the

,....,,other Task Forces with a view to mtkingrecommendations for

needed revision in the scoring and weighting o the various.

components of the certification' proCes8.

These working papers are,..designed,to assist. the., Task

00,7cce in anaiyir,ing the isSueS:in: Weighting and -scoring and .

.develoing-,sound
probLem

XX, Analysis of the Pro

-,i3:11 arriving:at' a set of recOpmendationa-regardinH
lting and scoring throe 'iSsuelSitIst beHresolved;.-

le What scores should be obtained?

2 Mow should these separate scores be weighted and
cadbined?

Nov. should the standard of satisfactory perform

be established?

In considering ,What _ scores Should be obtained it is import

ant to note that at present independent scores are Obtained on

each of examination (i.e., the written and each of five

orals) and decisions are made on the basis of these separate

scores. This procedure has little except convenience to

recommend it. Logically, scores should be dbtaincd on each

different aspect of eke2nce rather than each S:ast_techni

ma. The work of the other Task Forces suggests the com-

petence can bast be described in terms of such processes as

the'following:;
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1... -Ability to reCall factual information relevant to

medical (especially orthopaedic) practipe,

Ability to Interpret information.

Ability to -,solve problems in diagnosis and treatmeritd

Ability to relate to patiets.

In considering how to. weig.ht. and coMb;I:ne scores .two aspects.

'of the problems should be noted: First, it is necessary to decide-.

IAihetherto treat each -score independently or to combine certain

scores in order to obtain the most .eliable data on which to
make a decision about a candidate; secondly, if it is decided

H to combine certain scores, it is then necessary to decide which'

scores -s'hould be :grouped and how mucli weight should /20 given Lo
each. At present only the scores on-the v*ri&W..4. 'parte of the
wrftten ..t.a.mination, are combined and thiv*Lgb.-:a&sigriod.to-

eb;.:.111-.-.4060- not neeasat4,15i..-1.-:ef1:ect..the-*tobas:eiHr-epommeded-n,.

th60.-ePtlyy.deVploped bluep.:cin-ts,'

In considering theproblem-'Of -Settina..fho:_pasSin(lleVeon
the scores that are obtained it should be noted that tradition-

ally two quite different approaches have been taken: (a) that

of setting a conventional 2,Epent of thq examination as passing

(e.g. "75" is passing in the oral) and that of failing a certain

p2Epent of the carldidates (e.g. the lowest one-sixth of the

candidates fail the written). It should be clear that both of

these approaches are arbitrary and each has certain inherent
difficulties: in the first, n75" may or may not represent

"competence" and variations in the difficul,:ty of the examina-

tion will produce unintended variations in the standard; in
the second, .there is no reason to assume in advance that pre

cisely one-sixth and only one-sixth of the candidates are

incompetent, and variation in the candidate pool from year

to year will produce Lunintended variation in the standards.

While it is not difficult to obtain reliable 6lata to rank

candidates on some aspects of competence, It is exceedingly

difficult to decide how an where to draw the line between

pass and fail.

Analysisof the Present Board ?rocedures

A. Scores Obtained

In the 1966 Part II Board examination oi*It sets of scores

were Obtained; score on the Multiple Choice tGst, the 8-ore on the
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-.Patient Management Problems, score on sort answer questions,
and the scores on the five oral examination. The PMP, Short
Answer and Multiple Choice scores Were combined, into a single
score on the written test, but the score on each of the oral
tests was considered independently. This structuring of the
eximination seems to 'have resulted from the feeling that the
written and oral examinations soMehoWMeasure different pro
cesses; howeVer, serious doubt was cast on this assuMption
by the results of the content and process analysis of the
1965 examinations. Under these 'circumstances Only cOnsidera-
tions of convenience .-would justify perpetuating the present
practice.

fighting

Inne'present examinations the overall score on the
written and five Separate scores On the orals are lased in
dependently .to identify- f ai.lin candidates and the results
on 'each of these six components are reported 'separately to
candidates. "From. the- point of view of its reliabiIi,ty the
overall sthore on the written .11-aS. iauch to, recommend it Since
the variance due to error is tiniMizednd it is therefore
farilydertaih-that most Of the,loWSOores acitually perform-
ad less-Well-.than most of the passing Candidates.- however,
the decision regarding. the weights to-be aSsigned each part
of the Written-eXamination' -fairIy .ar:bitrai iA the absence

clear.guide.line defining.the-relatiVe,iMportanoe of the
aspects af-competence sampled i1 eaCh part :::-of.' the

Written..'

The-same:principle ,w Laic t th- advantages to b
gained from combining s,!o' es on various parts of
written examination casts doubt on the PraCtiCe-'of:independ-
ent consideration of each score on the separate parts of the
oral.- Virst,- it i.s :wallknOWA that different teams of exa
miners may use different standardb- 'DocuMent- TY-and thus
each score-by itself Unreliable
can, hoWever, be somewsomewhat alleviated:by oMbiAing:.scoies.

:sec- 1714,interms f what i.s being measured, the rationale
for the,presentindependent weightingof scores on..,the'orals is
tot clear.t' It,-the oral examinations, are deSigned toHmeasure
content or 'khoWIedge ..then, the, written test also provides valu-
able infOrmationWhichis being distegardp6,-..i an. rrivin- at a

n each tOpicJeg. Adult OrthopaediCS) alternatively,
if the Oral-.'examinatiOns 'are'' designed. to measure:some-specific
ability-related to oral confrontatiOns then scores on all the
oral tests should be taken into account simultaneously.
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Third, the present practice with regard to the oral
-..eXamination treats as equivalent,* scores Which most qualified
Observers do not regard as being of equal importan-ce. For

. example, failing scores in Adult Orthopaedics and in Anatomy
may or may not be of equal significance for the competent
tiractice or orthopaedics. In contrastipresent procedure,
necessarily treat these tirotwo failures as ocuivalent,

C. Setting Standards

The Written Examination

As noted above different t.edhgiques are employe& in
-setting the pass-rfail,wirk on the WI ten--and.oh, the
.,'Oral ex .minations

the'written examination, the .scores of repeaters.'
and of graduates of foreign medical -scho-ols are removed
from the dIstrIbutlon, the

ailScoreS one or.mOre
can

iori-:for -the' .eiri5t-tim.:Ea.,Ad

emain-:4ng scores are ranked
.tandard-.deviations,below th

follows thatvry,y4'c"i'r
hadatei.taking...the exatina-
1

procedure as two advantage

First, iteliminates the unintended fluctUation in
standard6 that Occurs. when any fixed percentage (e.g.4

75%)-o2 correct responses. is required to pass an exa-
minatiam.' Ekperienee'has-demOnStrated-that the.difficulty
of an examination an fluctuate.markedly' from year to
year; consequently defining the passing level in'terms
o ,-;in ,arbitrary percentage. of the .examination means that
a-:.fatling.performance in'.one,:year .may be a passing pere-
formance in -anothei.: Furthormore.,#pre:is.,116...rpason
to believe that a fixed pereentage of correct responses
on a serfseries Minationdllai any relation to pro-
fe siotal citmpce

Second', ass= ng.: that the Candidate-pcipulatiOn and
the Content is,ampledt:by the exaMinatiOn remainstable
from -year.-1:oeari- the:present procedure would- yield
a roaatively'Stdble Standardl,i-.b. the same quality
of perfOrmance would be passing from year to year.
Further, if, after failing one year, a candidate act-
ually improved substantially in Whatever ability the
examination measures, he would pass the next time around
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Both these.advantages probably obtain in the short run
but it is very dubious that they apply in the long run, since
both the content of the examination and the candidate popla
lation elcertainly dage substantially over a period of time,
In addition it should be noted that the.preSent techniques
for setting. standard's on the written examinatiet have certain_
inherent weaknesses:

First, success On a certifying examination is supposed
to indicate that the candidate has attained a certain level
of TorofeSsional Competence'. at a certain 'point in time and
failure is supposed -to indicate that the candidate has some
deficiency that impairs his professional performances Un
fortunately, at the present time there are no data' to .support
the assumption that those. (and only thoSe) ranking- in the
-bottom.16% an the 7.,Imitten,examination are neCessaily unable
to itleetHthe-standards'of:perlOi:mande an:OrthO-
ptedic'surgeon.

geponcliy, :Changes_ in the aspects of competence measu
amination b!.4'- in -th0. candidate population could quickl

:'d'atAce tinintOtlaa:aatetatAPns'in 17-.11e:-Stfandards-, Par example i
increased candidatep0pUlatiOn: in 1968 may be :afferent

in. kind from that_of::PreviouS-years,.. or the War inViet
):11y.'leadto:in

petont'phySioiansd6Cidilg:to -spocialize: in orthopaedics

Thirdi. Using a cut. off base, purely: on a "curve° can
mad% serious weaknesses, or -obscure substantial improVeMotts
in'training.?rograMs4 since:vitli,the preent,procodUres. no
matter -ca'i how u9ooaul.,tho..taining'prosramsIxtay

thesame- percentage of the candidates will-fail every---year#

Oral Examin ti on

The oral examinationson are treated as indeoendent entities
which must he passed er-failed individually at an arbitrarily
selected leVel .(775%),- The Strength of the present system lies

the t that individual examiners are ab I e to perceive
a direct elation between what the candidate says and the
standards of competence required to perform specific tasks
adequately, ThtSi- for example, the examiners i Adult
Orthopaedics can asses aCandidate's replies in terms of
what they (theHekai4neS) know is required of a practicing
orthopaedist,.- The-accuracy:with which individual examiners
in. Adult Orthopaedics identified the fourth year men on the
recent In-Training Examination supports this view, (See
Document II.)



The weaknesses of this procedure, however, seem to
outweigh its one strengths

First, there is a great deal of evidence that different
examiners us different standards. The variation in the
Mean scores assigned by different examining teams emphasizes.
:thiS,fact. (See Document I)

Second, it is difficult to relate the content of some
of the orals to on-the-job competence. thus vitiating. the great
advantage of the orals. No one-, for example, is quite sure
how much basic science one needs to knoINCto be an orthopaedist.

Third, the oral examinations are much less uniform, ob-.
lective, and reliable than the written yet each one is treated

.

as if it equaled the written-testin importance and reliahility
Some recognition of the unreliability of the scores on the .:

:orals is inherent in the -provision allowing :p..candidate who
faile.only-one to repeai that ond; while raquiring.Haandidates-

than.- one to repeat the-entirebattery...::-:Mowever,
thit.dees.-tot.tolvethe basic proLcm !, --

IV. A .rop2.2a for a New PFcoed12t,ra

The discuSsidt..-of the strengths and weaknesses o.E present'
...::procedures kMpliesHsOme directiOnsfor:,,illproyintpractide4

--

Specifically, any new system shouli1 haVethe'falIONing charact
eristidat-

l. It should yield scores Whic h directly- relate tO .:12mport.
ant areas of Competence in -terms og processes or content or
both. The suggestions that have emerged-fr.-Om-the Workof- ..

the EXaMination Committee in developing he -blueprint 'and'

that'of...'the-va#OuS-W0%FOrcee.-indiaate-that the following
process--s0Ores-dh-ould.be 6onsiOred:

I Ability to recall
2 Zbil.:ity .to.-interpretand anal..Ie data
3. Ability to:',Solye....prOblems.
4, Ability to relate -toHpatient6.-:

2. Decisions regardirlthe coining process should
into aecOunt.thereliability- of the separate scores ob-
tamed, and 'theweightseMployed n making the0e,,-:(ooMbin.a----
tion should reflect the relative importance of the various
components of competence required for adequate performance
in th: practice of orthopaedic surgery.



The standards should be based directly on the critical
performanco requirements of orthopaedic surgery rather than '-

on an arbitrary percent of an examination or of a candidate
pool; they should be -systematized in a fashion Which ensures
that the Same level of competence is regarded as passing
from year to year and should be changed only by explicit
decision, not by fortuitous changes in the candidate'popu
atiOn .

or the Content of the examination; they should be
readily understandable, easy to apply and recognized as
appropriate by training -chiefs and 'candidates;. finally
they should have a salutory.effect'on training programs.

Figute 1 is an example of .a system that would meet-
these criteria. In this illustrative system the follow
&lag characteristics. Should he noted:

0 Each candidate would get five scores: (1) ecall

01iniaall (2)- Science; (3) Observationand,
Interpretationl. (4) Problem Solving;. (5) Ability to
ielate to Patients, The recallecorewoud be obtaihed.

from the -.multiplehaiee-te-St only,.-while. scores on
ObserVatien. and tptorpretation and on Prcbem Solving
would he obtained by conibining su:b-bcores,on Some .parts

of Several tests -''for--eXami6le-,-the Oral, the.m4ltiple..

cho cc, and the patient. management problems) .. The score

on ability to relate to paticts wouLd, at-gii:sti. be
cibtrnihed1 etiCZusiVely from the..oral,,..but might. ult-40ately

frO/7.1. :traiting'dhier.

2 All scores would be.caaVetted.te a stancard scale--.

this example, -a-12-pointSCale.

)or each aspect or competence (i.e., each CoMbination
of scores) predeterrne levels of ncearlyfailingu---Ond.
"clearly PU.sing" _prformance.would'be established, with

botweor. of reasonable .._

deubt.H.CandidateSHSPoring above .;11.1.6_"cle*.-ly
line would he oertiiedy thots-icOrin.belowthe.,,-"clearly
ailing'1 line on an eategory:Wetaldl-be..-denied-'-certiLd4tion

regardiesa:ofhowwlj-.:they'did with respect to other come-
ononts or comatenc.a...ind they.might be-:.reUiredto repeat

part:of.-,al,'.1 of the examination6I.--those wtth some scores._

falling in the 'zon of reasonthie donit" might or might
not he certified or ight he given temporary :certification

With a.4efiCieney required-_-to-repeat certain portionS

of the exaMination.withla a-.4iVen peried.:dependines.-'en-the

specific Iluide-.-lineil--develoPedlthe'--board..-In__addition,
some appropriately t.-0:elghted-grand total C-Ord-sti1:4 be

obtained and corresnding standards developed: for it to
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assure ehat no candidate was cel:Lified-whSe performance
was marginal on all Categories.

A major advantage of the system consists in tho fact that
it separates the act of meaffluriacf competence from the act of. :

pdging what to do about different patterns of competence and
..ncompetence. That is, it provides the Board with a maximum
!mount of relevant and reliable data abaut.a candidate on the
basis of which a rational :judgment can, be subsequently be made
in line with clearly specified "ground ul " TO
three profiles representing quite diffe-.x...:nt patterns of .com-
pence are recorded in Flgure

Czindidate A's scores are above tho .-74-rly.passing level
PA every category except "Ability to RQ-:..y.to Patients.," His

.-..score in that area is in the poor-tange:;he Miht or might not
be certified or 3.u5ghL be ,given tempora-J.:y Certification with a
deficiency) depending:on *the ground 2.*Iales established by the
Beard. 'Candi4ateB perJormod well on all the categories eXcept.
Problem 3ovtng. te-..wOuld-be-denied Certification because his
Prqhlom solving score was beloW'theclearly- failing .line; Since
his Other '.cloxep. wore all Well above- 'the 'clearly paSsinglevel
e.might be required to repeat only soi7Re:parts of the examinaton ondidate,..C's.sceres were in te cne of reaonabl'a

46tibt". on -all- catogortos oxcepl on l whore his for-
tanco is his ;c'ilhd total st7orioula
be fairly low deciiion:about his 'c!ert:',-..eiaation would again
depei-j4 develo,p0,4,-;f6r-han&lIng

15.c:e S.in ,.DaplementinewPr
ZlIdeption of repertingprocedure!-sudh as that illustrated

above would .Tre_treatlyftc.:111...-4:atOd._ by research designed to
videdata--to:aaSist incletertining thoptimal *weights and st
standards.empleyed. in Obtaining thee data the following next
fteps are recommended:

-.10v4.ew''of-the-test-Materialsby ttl. 'Committee to determine
-Minimum. passing 1evel*:fr.padh.quest'..---cin..-HC::8--eeDocument

This....teebnLque is.USed4n-ietting stz"ards or :undergraduates
at the -University of I1U nets Media41':school.

2. PUrther-StUdy-Cf--_theValidity of xe varlaUs.'assessment
hypothesized relation

ships among .teSt.scores (conStruct.va7..Hidity) and (b),. by car-
SCoreS-t4th-the.ratin4's.of residents by-qualified

obserVert4--cacintr-rent'valietit.D. latter studies the
scores of candidates rated as 'poor " the scor'es of those
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beginning trai ,i.ng cam consider in e stab1is hing

'.ton standards rel ited. to p rformanc jap:1: se.

ana.a

Final.ly:. on the basis og such dat: together with other
Considerations -Outlined above, -Task Forae shoUld_ be- pre
pared to Make -spec ific recommendations to the 13,o'ard.
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January 1966 Orthopaedic Certification ExaminatiOn

Moan 6cor a of teams of examiners on conventional
oral examinations and the moan Multiple Choice
score of the'candidatea evaluated by eadh. team

29

29

29

29

29

28

30

28

28

28

7

383

Wora Tat ral,

Pathology Chi Idrcins

86.3

79.9

79.0

77.e

82 2

82.8

77.5

. 80 7

7

78.1

809

81.0

63.1

84.0

84.0

82.6

86.9

84.6

77.3

60.6

63.`0

79.4

80;8

61;3

84.5

80..3

82.5

Anatomy - ;MulEpleAdul
Trauma

t
,Choice

86.7 82.5 109

82 7 81.9 103.0

83.0 80.7 106.0

60.9 79.7 102.3

S1 8 107.5

7 77.8 102,7

84.0 77.9 101.1

80 82 2 105.2

86.2 82.0 107 0

'77.3 63.6 103.6

81.6 84.4 105 2

82.6 81 1 107.4

83.3 81,8 105

80.7 :77.9 102.1

82.0 81.3 105;0
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DOCUMENT II

MEAN OVERALL SCORES ON IN-TRAINING ORALS
BY YEAR O? GRADUATION AND YEAR OF TRAINING

Year of' M7aduation

1 DI

Year Og
Training*

PT
AQ

1964 3.963 1962 ,,,

6

6.2
6.1- -.

-58.7

.7.0

7.0 ,

9,9

5 0
-4.0 10.0.

5.4 ,.- 11.0
6.0

1 70.0

6 19
6.3 7.4
5.2 7.1
61.3 71.4.

1959 an,
1960 oarlie. Rotal

0 3

4,0
5.5.

71.0

29
5.4
6.2

65.0

5 L 4 75

601 6.2 4,3 6

70.6 73.8 76.3 70.2
etwatasostomwtOMANWAA4.10.0140.1"

DI
3

PT
,A0

....404.4.4.4t4te,AtitAtt Ame MAreWINAAMOAMWAAINOAA, 10,1.4.4m

18

7,3
6.0

77.4
tootoottwatioAttrAtottoW

0 I 25
7.9
7.4
81.0

A

DI
PT
AO

1
5.4
6.3

65.6

6.9
6.8

.68,1

29
6.5
5.7
72.1

Number og Residents
Diagnostic Interview
Proposed Treatment Interview
Adtat Orthopaedic Bxamination

55 34
7.4 6.9
7.3 7,3
75,6 77.2

26 36 233
7,5 6,6 6.9
7,9 6.6 6.9

80,4 72,8 H 73.6

4

. All examinations were administered to Residents at all levels og
txaining 1)y one examiner on the two Interviews and one gor Adzlt Orthopaedics
The examiners aia not know the residerttW level og training.

4
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SETTING- STANDARDS OF MPETI

TIIE- LEVELS

Page d by

,Committee on Student .A.m3I'aisal

Uni-trex$ity off: Illinois College a Medi
San,ualty; ,1964
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eoreti cal Coxc1eration s

The Committee on Student Appraisal has expl ored alternative methods

by wiuch the faculty can evaluate studeni competence a' precisely and

validly as possible. Basically, there a .e only two ways of assessing an

individual's performance on any achic.vcmcnt test, 31 luding our own corn.,

prehensives and departmental examinations: (A) by judging his performance

in terms of its 2: e]aton to othe. 221 1235 g .out"?., and (B) by judging performance,

on the, basis of pre-determined criteria,

A. "Grading on the curve judging by relative standards

widely used throughout the educational system, including with such

standardized tests as MCAT and National Boards, Nowever, even

uhcler optimal circumstances the metbod is subject to the following

deficiencies

Standard,s are set in terms of what L ratiior than in terms
of what pu;ght to be.

2, An individual will "look good" either if he personally achieves
a great deal, or if he is a member of a group most of whom
achieve very little. It follows that some students who are
certified as satisfactory in one year would not necessarily
have been so certified had they belonged to the group a year
earlier or a year later,

3. Changes in the quality of group performance cannot be
accurately observed, documented and thus, manipulated,
since performance on each test is measul-ed in relative terms
that provide inadequate basis for comparison with perfor-
mance on other tests,

These deficiencies are especially serious if the i.eference group is a

single class, in a single year, in a single school, from a highly select

population (such as nuclear physicists or medical students), In this

situation the group itself becomes the arbiter of the standards in



4. .11 A

terms of which it is to Le judged and, group e forcecl pressure$ can

be as serious; in schools us in factories,

Y3. Alternative)y judging the individual's performance in terms of

criteria of adequacy which arc

the particular group of which I

drawbacks:

inderi

c is a memb

ndent of the performance of

r, rriay have th following

1, Responsible faculty members do have different .tanchrds.

2, Lven if agreement on general standards can be reached, there
remains the diffi6.ulty of obtaining specific agreement about
what level of performance on a particular test is necessary
to meet that generally accepted standard,

3, Jrixperience with the specific type of test is required in order
to determine exactly what is being tested,

revisions in standards may be required in order to
bring them into: accord with the reality of a particular learning
situations 016-1.7exa.mple, it may be desirable, but "unrealistic"
to require that :all medical students develop facility with
clinical research techniques if that goal is assigned a lower
priority than clinical competence per se, and if time to
accomplish both is inadequate.)

Despite these inherent difficulties this method is uniquely suited to the

evaluation of individuals who come from a highly select population and

who belong to a single community of scholars who share a common

concept, however vaguely defined, of what constitutes acceptable

professional performance, It has the specific advantage that the faculty

does, in fact, establish the standards for student performance. The

application or this method 'to comprehensive examinations requires

(a) that the standard be set in terms of a level of compotenc not in

toms of relative position In a group, and (b) that this love] of competence

t
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icit ju< gmt abe

and problems, n

the character of individual qu stions

rely an overall estimz. ate of what a student "ought

to do on testa l.ikcc this,"

of R;de

examin tie

co

II, Procedure

careful consideration of the feasibility and possi1,lc usefulness

rmined xni,nirnua pas sins level I' our inter a1,, certifying

Appraisal, each

Definiti IThe, minim n :passing level (MP1.1 ) is the i.x i um
number of questiOns a',stUdent:MUst answer .correctly in order to be
,certified as having' done satisfactory work in a course, It is of
,necessity based on a large number of items

It is recognized that such an MPL ;score ed largely on the
subjective judgment of one or ',more faculty members and that it
may varyappreCiably among faculty members,

3, The use f the MPL provides a concise opinion as to the relative
difficulty of the individual items and of the test as a whole. Also,
it will provide, an accurate means of comparing different portions of
a total examination, and efferent examinations,

In, vie

to the departments

multiple choir

consi.clera,tions the following procedure is recommended

tablishing the recommended passing score on the

s in t le comprehensive examinations:

Consider each question separately; review carefully the total list of
choices given in answer to each and decide which ones a student "who
knows enough to pass the course" should be able to reject, For example,
if a question has 5 possible answers given, only one of which is correct,
and it is judged that the "student who knows enough to pass the course"
should be able to reject one of the wrong choices, it follows that the
barely passing student could be expected to answer such a question
correctly approximately ono-fourth of.the time, If the test contained
a large number of such questions the barely passing student could be
expected to answer correctly at least-2'55 o't them. -t his is the first
step in establishing a minimum passing level. This initial, estimate for
an individual item should then be revised by a small amount. depending



on the degree of dif3C required, in the opinion of the estimator,
to select among the 4 remaining ZUMWC vs. This final estimate is to be
recorded as the MPL, for the individual item. The estimates for each
item are then averaged and the resulting figure, recorded as the overall
Minimum Passing Level for that portion of the test.

AM L1:

t i as wave characteristics. Which of the following
is the'tie hest experimental evidence cif this statement?

heseltnrOminMOW

Light can be reflected by a mirror.

Light forms Clark and light bands on passing
throuk,h a small opening.

A beam of white light can be broken into its
component lcolors by a prism.

Light carries energy.

Light operates a photopleetric cell.

*Staff decided no upward revision of the MPL was requi 3' al
t.n0tiOMMA.~1PIRViftwapeiewn011M1**. 1,. f1,11.11/1 001,Ye11IWYM111....na*11010..;11141PANI.H.W.1.1.1A ai

Xn deciding on the M PL1 it is important to note that a question about

a very sophisticated concept may require only the most elementary under

standing 5.f the wrong answers arc so implausible ao to requ very little

*discrimination in rejecting them, as in rixample. 2; alternatively, the range

of choice given in an wers to the identidal question may require, very fine

,discrim tions as in r,,xa pie 3.
_}.(1t ii.,K,..iphlr,"1.44.44,1,,,,,Ai44.40.4.114400.41.1001"700*00711AW04-144.110.1 My11.1004111%0410-41.4"17.0104.1.3.0.40,siti..111414 ill.-41.4.40.1510,44.4e111.0.14.0.1,14,A4*.4.6,0.,1..1

111
MPL 1, 00

EXAlvf XI

Which of the ;following is the host estimate of the
current population of the tin .ted. States ?

A. 2 000
11. 2,00, 000

2;,, 000, 000
I). 20,000,000
E. 200,000,000
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1.1:55Z1 omem wwwwWwmoolo.onm,00.00.30.

W lich of the following is the best esti:- ate of the
current population of the United States?

176 000,000
1/4 33. 178,000,000

MPI. .25 180,000,000
D. 182,000,000
J. 184,000,000
7. 186,000,000

Clear' suchci ions that the iy

ntial tc clet

ins aecti.m of each

Inc. the

one to ea

-VW

owle st t should

:F.; 7 I 2CI 3. For this r

v... on the l.ba s i.s o c r

raax of somethe a .c.

it

ful

overall, estimate of the test as .a whole.

The 1Pla is o

thorough ysis' of P

i usly little gnificzviee unless it is based on a

ite2 741 a test including consideration of Incorrect

alternatives 11 as correct resp a xses, The validity of the estimate of

the 1v1231/ also depends 'on obtaining independent judg 3.

people in the department who are fa liar with the alature and ob5ectives of

instru tion a,t the level for which the test des'.rmed, The usefulness of the

For certain multiple choice items and objective questions in other formats
the recommended procedure nay be difficult to apply1 In such cases the
following method should be employed:

Consider each question sepa.ra.tely, carefully the total list
of choices given, con.siaering espec aily the subtlety of the dis-
crimination required. Pox each item determine what percent or
such questions the barely passing student should answer correctly
if the test w..Ire. to orniits.in a very largo number of the same type
of questions, about the same subject, Record this percent as the
MPI., for that item, The estimates for each will. then be
averaged and the resulting figure recorded. as the oiNterallMini
Passing Level for sc.:tion Of Cr.LO test .
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estimat. %yin be greater, grea t t).TTi Of kn knowledgeable faci ity

exanii, the test In departments containing a nun of sub-specialists

who not in clo contact with subject matter taught by their coil- agues,.

not all staff members will be in

the Ulti nately, llc wever

on the basis of wide discus

of th lament.

= difterel

°si.t °casx to z aalc inforl judg lents about

rabl,e that stazac3ards be developed

as 1y all or most of tip chilg- staff

ext *

con

factory,

of dot

1.early failing and above which it is colloid

,For exal

perf lance

d clearly sails-

51 the a.veacr of one instructor sta. to of the

IvIP14 is 43% and that of another i.s dr% and tl'lat of a thirc 47% - the depart-

resent may recomi end that scores bolo =yr 43% are clearly failing; those above

47% clearly passing and those ranging from. 43% to '17% inclusive are within

a "zone of doubt" to be interpreted in light of the Student's performance in

otl

are la e, of departmental standards and grades could serve as

ba.si.s for reconciling ,differences,

ever, i,f the discrepancies among the individual estimates.

Experioxico with Pro.detevrnined Standards

Information about the use of such standards has, until recently, come

primarily from non- educao, .1 situations, For exa:mple definition of

job specifications and the testing of a particular applicant ,group, the percent

who "pass" or "f " does not affoet. the standard for passing failing, For

oxampl.e. among n plicanto for a po cle.3:k-typist at the 'Um rsity

of Illinois Coilcgsc of Modicthe, only tLolla who ar able to type 60 words a



minute ,)e "certified" as n: in a.ccepta e standar(

mination of eligibility for a license to drive a c. .r it is req

pplicant know the shape of all common road signs i.nc1

In the deter...

91fa that the

ntial clailer.

In addition to personnel and licensing agencies some liberal 'r colt

notably iversity of Chicago, have used the technique.

,'i -approXim, 1946 grades troduct ry course in Soctial

of Ch ,o wer e determined

. A distribution student scores was

to find "breaking points" that would y iel d a al roxi

the

nd the

a.tely

The letter grade 13, C and D were leter alined in a

fashion though with somewhat less rigid adherence to a pre-determined

frequency. In the Fall of 1946 there began to be numerous comments among

the staff that 1.1; is such a pleasure to teach this group of study tsx at ithey

seem so much b tte "they are so mature''. The striking change the

quality of-the student body was attributed by the staff to three related factors:

Among entering college students there was a high proportion of veterans who

for a nun ,b r of years had, been in a position to observe (consciously or not)

the 3.-0 pen ea to stress situations of individuals, groups and institutions in

widely va ltu *al contents% These students were thought to be more

I'mature they had a ;grea first hand knowledge of social and social

psycholop al phenomena.. Secox Illy, the very ,existence of thc.,. veteran group ,

expanded the applicant pool from which selection was

limatur individuals were thought to be " u.or e serious

study and thi

I Third, the more

. approach to

turn was credited 'as affecting the climate orfog= 1 earning of the

highly selected younger students, All these influences did indeed make



pia isibie the view that; "this was a m ich better lass". In view of t

L. sive r forenc:e du ins the ye to this pi nomenotx the IP .army ir in

Social Sciences asked the s'tal'l to reconsider as proced res for assigningg

gra les year -end c .eh styes. The proccdu r n decided upon was

that closely sin "lar to the one des 1 above being advised for liaison

e -s in this College.

may be of interest to note

the -p rc eat- r quired as a

w i(2% to 4%)14. ntil

t ov

(1. stand

a, p cJ app r 0 ,;1,2 Y

varied within qu.

ajor ovation nature

the few y a

cl the fai ViTe rate had bee 12%,

/0; whenthe .a t

.graduate p ogres n and the

of the exam-

Y-

1,10yr:1c...11

the group of veteran., -11 v of the uncle

applicant ptsai was :further reduced by general pc tion trends (lower college

age students 20 years after tI c depression) the failure rate rose again for a

brief period to an all time gh of 16% t o 18%. Independent, concur studies
of the per.formancq of the several entering el . es d i.ssions and placement

tests led to a predicted variation in the failure rate which coincided closely
with the actual rate obtaix aci by using the pre-established MPL

A similar method was employed in the Physical Sciences at the University
of Chivrgo The procedure and the yes %2l.ts obtained over a two-yea period are
reported in detail by Drx Leo Nedelsky*, who n laded that within the Limits

of that pilot study the :eollowing cjue.stions were an the affirmat

with arying degreesof cone
0.4044. 0161...144.45444........14,14060-11W.4.1.10.0.4.7......W

+,1 1\ieclelsk s olutt g 'Standards for t'bjective 'rests".
11-t Vo., 14, Sprito.;, 1954. pp



;41

314

Can a group of instructors teaching the ane course agree
on the minimum passing score using this technique?

"Z. If question 1 is answered in the affirma,tive, in the so se
that the instructors independently arrive at nearly the
score, do they Agree on the relative difficulty of individual
test items? If they do, the agreement on quesiton 1 is
detailed rather than merely statistical and thus has greater
theoretical meaning,.

, If question 21s answered th the affirmative, .do the instructors
agree in their selection of (unsatisfactory) responses'? If
they do, the agreement in 2, and consequently agreeme nt in 1,
acquire greater theoretical meaning.

Xs the instiuctors' judgmcnt of the difficulty of individual
questions sound; (that is, do the students' sCOres support it?

114

IT

Is the instructorsl identification of (failing) responses sounds
that is, do the students, or at least the non-failing students,
find these responses less attractive than other wrong responses?

Is the basic assumption of the theory underlying the proposed
technique sound; that is, are there identifiable responses
which play an important role in differentiating between failing
and non-failing students ? ...If the proposed tech3iiue is to be
theoretically sound and not a more computational device, the
fa.i.ling and the non-failth.g students should show a measurably
different reaction to the clearly unsatisfactory responses,

"7. Does the, application of the technique to different examinations
result in minimum passing scores corresponding to the same
standard of achievement?"

The principle of setting standards in advance of the administration of

the examination was first employed at the University of Illinois College of

Irledieine with the ,experimental Sophomore Comprehensive in June, l9,62, Those

very conservative estimates (25%.30% correct answers) identified

grades made by 12 students. For these 12. students the following have been

,--ifspect d: the 2 year G. P.A. the National Board average and the scores on

the Junior Comprehensive, All but one of the students are at a satisfactory

level on these measures (albeit, in some cases, a barely satisfactory level),.
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5?IW2 the c eption of the 03 Qn the Slinior Col wreh lsive, such

estalt..s are not surprisingin view of theQ fact that the comprehensive was

deli. crat ly ci

1 been uncle

g 9 measure a type of competence which was believed

sized in the other, s res Hof achieve Ilad the

ul'ts on. the co mp ehensive identf ied a.s ailin tine same clents- as

iscc tifiedby:oti methods of apr alsa", the .comi, reh n iv s

'Id- have c t 1.buted"ivery.,little: to the- .certificatioa p 'pees se.

tic ax, Ta the r

6.Z and. nth

standing 'of

and the

tion b ct c, a laerformaaicc on the Sophomore Comprehe

Junior C ive of 1963, substantial ,ch

'Vidual students often accur.s between basic science years

utilizing the coMprehensives toal years. As we suc

test the baSic u.nderstand sings common :the entire nedical program such

shifts could be expected to

In 196:3 there was an attempt to utilize the concept of a pr..,..deterrained

standard in setting standards for all four comprehensive.s. ).Lxcept. for the

Freshman Comprehensive the recommended standards resulted in a failure

rate which appeared excessive by any criterion. Whether this wa.s due to some

combination of inadequacies ii the examination, the students or the teaching,

t or whether it was due to m. nderstanding or inexperience with the method

of setting the ME).1a cannot be determined on the basis of the data. u avail-

able. However without additional data it is important to note the

discrepancy between expectations and performance and to investigate ways

of reducing 'it. The least discrepancy occurred on the Freshman Comprehensive

it is felt that this was due in large part to the fact that liaison ,examiners
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in the F n y had (by the end of t1le year) employed the ethod on

three, occas 3,01 s and were therefore able to develop standards ire which

could place greaterter confidence. Experience with the Freshman Con

-Y

sive of December, 1963 supports this interpretation in that application

pr ...established MPL yielded results that were consistent with other. evidence

about th cla interpr t d i Light of previous experi nco.

In the final analysis the most significant issue is whether the

comprehensive examinatto,n system distributes students appropriately and

whether it encourages them to develop the essential kinds competence.



g tbo Mpeting-cf:

TASK '7XAMINATIQN.:COMMITTEB,



INTRODUCTION

In the course. of the Orthopaedic Aining Study nuMberous more
or l.css independent reeommendations.have-been -made to the American
130 ..d bfOrthopaedic.SUrgery regarding its certifica-Elon 'Procedures.
Seme of these have-alreadybeen-implemented;others await action by
-the Examination COMmittee and ',the Board. It is-the purpose 0.f OIL:3
meeting to review each of. the- recommendations now availabIe _from
ithe several. Tas..porees..and-t6.-prepare a Unified set of recOmMen
tions regarding the entir Certifying,process;:for -action: :by..the'
Board, In order t6-,give--perspectiveto- this taSk,:: the..recommenda-
tiens:that-Hhave already been,implementea:are listeafirSti-"folloWed
by thoSethat:requiro.further -action by.,the':ExaMination. Comrdittoe-..9
Relevant.supporting-.-.dOCUments--are included asAppendice,

RECOMMENDATIONS A. READY IMPLEMENT D

Rocom. dation 1 n The Board shall establish an ox ation
blueprin. cifying the subject-matter content and the cognitive
processes to be evaluated and the weight to be assigned each in
the certifying examination, This set of specifications shall
governs the overall make -up of the examination, (See Appendix A) 4

Recommepantion 2 The Examination Committ o shall establish
regular procedures for maintaining and updating the ealssification
of materials in the item pool in accord with the categories in the
blueprint, (Soo Appendix B),

RecommenOtion 34 The Board shall establish task forces for
the purpose of developing, reviewing and refining new materi Is
for use in the multiplo choice and patient management components
of the examination

. (See Appendix C).

Re,commendlta 4 The following procedure shall be followed
in the preparation of the written examination: The technical staff
will draw from the pool of new and old materials, questions and
case materials to meet the specifications of the blueprint, but
in excess of the number required for a single examination. These
materials will be circulated to the Examination Committee in
EXAMINATION PORMAT and without a ".i:ey to the correct answers, for
independent, individual response by each. Committee metber, An
item analysis of these responses will Sao prepared, and selection
of questions to he included in the written examination will be
determined by these findings. A final' copy of the examination
will then be circulated for, review and action by the Examination
committee, at least three mon s before the examination date.
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RECOMMENDATIONS REQUIRING ACT1ON

Reegmfjletdation 5 the total certifying process lall be
-designed to yield evidence on the following aspects of profes

competence:

I Surgical skill
II Professional habits and attitudes

XIX Ability to recall information
J.V :Ability to interpret and analyze data

-Ability- to solve prdbleMs--.(including.clinical-judgment)
VI -.Ability to relate offeCtiVely to -patients- and -colleagues

As soon as -feasible provision laill-'be-made--to obtain a- separata
seproon clinil judgment.

. ....RepomMendaqopvidenceon--Faetors- J and II :will:boHgathered
p±imarily ti2ep044.uest1oil0117.6Hand.rating'seales, to be comPletod
ki.-.programHsUperVisorSH,and'HoValUated by tbeCommittoe on nli9Ebility.
Mthission-to the certifying examination m111, be granted only to those
candidfates'.who meet Satisfactory standards --on these dimensions
performance. (See Appendices D through G).

Recommendation 7: Bvidence on Factors III through VI will b
gathered primarily through written and oral examinations as follows:

- The Multiple Choice Bxmination will be designed to yield
on Factors III, Iv, and V.
Patient Management Problems will be utilized as a regular
part of the certifying examination to yield evidence on
Factoa: 'V (and, Where relevant, on Factor IV). (oo
Appendix JA)

The Oral Bxamination will he redesigned to yield evidence
on Factors IV, V and VI and limited evidence on Factor III.
(See Appendices D and 11). To accomplish, this goal it is
specifically recommended:
(1) that the oral examination he made up of (a) three

half-hour examinations designed to assess problem-
solving skills, ecch of which to he administered by
one examiner utilizing previously prepared case
mterials7 (h) one half-hour examination designed
to assess interpretive skill to he administered by
one examiner utilizing previously prepared X-ray
and similar material. (See Appendix I for possible
revision of this recommendation); (c) one half-hour
examination designed to assess skill in relating to
patients in simulatad_physician-patient encounters/
to he administered by two examiners utilizing stand-
ardized case materials.

1,



(2) that ezhci . component of the oral examination be spored
on specially prepared rating forms analogouS to that
used in the:Simulated-Patient tntervicws. (See APpendi
17 and 1<)

NOTEi, Acceptance of this recommendation requires development of
proCedures for preparation of more nearly tandardi-zed oral -examina-
tion _materials and for, examiner -training,.

RecomMendatio The present sy . em of tr-att..g.-eaCh tixa bier,
t i.on independently shall be replacedbya- method designed : to descarthe
a"profile'of,-performance and he reported In, relation- to 2z
determined standards. (For a-description. of the rationale -behind
this recommendation see Appendix L). recomuiena d,

A - that each candidate's scores reported
1. (For, details on the mechanics of obtail
see Appendix N),

NOTE: If for reasons of conven nee, it is preferred to report
candidate performance in tabular_ rather than graphic form the
profiles shown in Figure 1 can be ,reported in the manner illus-
trated in Table I following.

13 - that the following ground rules be established:
(1) that any candidate who falls within the "clearly

.failing" range on the total OR an ANY sub -score
III through V (i.e., recall, observation and inter-
pretation, or problem-solving) be required to repeat
the entire examination; (e.g., Candidates B and C
Figure 1) .

NOTE: Acceptance of this ground rule would have the effect
of reqialring some individuals who have a "clearly passing"
score on the Grand Total to repeat the examination. For
example, Candidate C, Figure 1, has such high scores on
Factors III, V and VI that he achieves a qclearly failing"
score on the Grand Total despite his "clearly failing"
score on Factor IV. However, requiring him to repeat the
examination does not differ in_pripciple from the ground
rules regarding eligibility tnat have the effect of ox-
eluding some applicants who would undoubtedly pass the
certifying examination.

(2) that the total profile bd reviewed for any candidate
who falls within the "dubious" range on the total
OR i.n the "clearly failing" range on sub-score VI
(1.e to relate) and ground rules be estab-
lished for disposition of such cases; (e.g., candidate
D, Figur° 1).
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(3) that all other ca ida (i.e., these whose scoreb
aro Obove the -"dearly failing". level _on all sub-
Scores, _and within-the.- "clearly passing" range on
the tot l) be certified; (e.g., Candidate A: Figure 1).

4) that until Sufficient experionee1 e ained .vith hl
system the Boadreserve the right_ to modify thepre
established standards. -insthe-event they_roSuit in un-7,-
acceptable -failure rates, tFor_tecilniques 'of -oStabliShing I -determined- stafidardi DocUmen.tIIt Appendix MI.

NOM: Acceptance of Recopmendatiqn8 requires a change inthe time at which the Board has traditionally announced:noresults of the examination.
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NOTES ON PIOURE 1

I For a description of thc tea 'hnque of Obtaining these scores
see Appendix N.

The weights as.igned to each major score (Recall/ etc.) should
be a matter of general policy and could be expected to remain
rolatively constant from year to year.

The relative contributio$ of each test to each ogre (e.g.,
multiple choice and oral in the recall score) would neea to.
be determined each year in light of the Specific characteristics
of that examination. (See APpendix'N).

4 Xt .1 expected that a separate score on Clini cal ru6gmeiit will
be added to this profile as soon as feasible.

Table I: Alternative Format fo Reporting Individual Profiles

Factor III
.all

Weight 2

Factor IV
Observation
and
Interpretation

Factor V Factor VI
Problem- Ability to
$olving Relate Gral

Total

Weight 2 Weight 5 Wight I

Candidate No,
A Aant Jr art....0.1.4.1.10+4.140.14..att..41$4.0.1.0.060

9A3 8.4 11,5 4.6 9,8

9.0 '8.0 2,0 8.0 5.2

0 8.0 2.0 9 (0 11,0 7.6

ID 6.0 4.4 5.0 4.0 5.0



Apperldix 28

Process Analysis of
Oral Patient Management- Problows, Interpretive Skills.,

and RolePlaying. Examinations

by Christine McGuire.

In)Yanuary, 1968 a-cadre of approximately 200 trained examiners,
utilizing-i.dentical sets of standardized case materials, administered
halfhOr, Oral,:exaMinations to each of 354 candidates for certifica-

tion by the .AMeriCan-Board of Orthopedic Surgery. For each candidate
clue-halfhour consisted in role-playing simulations devoted primarily
to assessment of skilIsjn relating to patients and colleagues (1),
one to analysis of x-rays, slides and othcr visual materials chosen to
assess observalAins end interpretive skills (II), and the remaining 3
to eignogis and recommendations for thelapy in cases selected for as
6essffient of problem solving skills in three clinical disciplines (III)
In order to estimate the extent to which each type of examination sam
pled the behavior it was designed to elicit, a systematic observation-
al analyses was made of a stratified random sample of the over 4,00Q
indiviatal examinations administered to the 1968 candidate population



Me the

The :sample of exa i :ions to be Observe( wns drawn and. assign -
ed to observers so as. to b representative of. the entire.' population
with respect: -to the fo l.ow.tn variables: type of examination
- simulation , I-interpreto ion, iii-pr. oblem.solving), Content

°adult orthop dic6, chi orthepedjcs, trauma examinerscandi
date-and time of adminiStration early- Morn ng late -mOrning
and afternoon of,each--day)

Q To assure- appropriate_ representatiot of
each'variable, the,ObServations were.-arranged so:a6--to'obtoin a- mini
mum Of .40 of-eachtYpe'of..examination and content area,- at
leaSt 1 of-each:examiner., -a-rand-0m sampling of. candidates 11'ne,More
than 1-.ObSorvationof a given candidteHaneLat.. rvatiOns
t each major time period,' Assignments. Were aIleeated.to.. of-'-the.-

11-:obserVerlin a---MantPrHt0..0-Sure.--thatthe'_obser-VatiOns of each et
ber'of.the.teatit -were apPropriatelYdistributed withreSpeet to each
vatiableand't&Obtaln'p- setH*dupliCateObservatiOanHwbiCh'each
-obierVer--was PaireVat least once with 6.-physieiat Metber:af-the-..team
and at .least: once with:-.specia;tist:.in edvetional evaittation,-.

xn the actual observations. only a few departures::from the
9;

reed sam Ung occurred as a consequence of some candidateabsentbeism
or-.ofi:observer delay in locating the room. of an assigned observation
As.--finally accomplished a total of 235 observations (153 single and
41 Auplicate-.observations) were made of 194 individual half-hour ex'
aminations t.

The observer team, was composed of 6 physicians , 2 trainees in
educational resoarch, and 3 specialist in edu icnal evaluation.

Utilizing video tapes of sample examinations, this team was
trained in the applic.:1:.ion of a modified form of interaction analysis
to the descriptive recording of examiner and examinee behavior in the
three types of oral examinations to be observed. The observers were
instructed to record each unit of verbal behavior by utilizing a set
of designated symbols to identify the characteristics, sequence and
initiator of each exchange during the half-hour period, The categor-
ies that were employed in describing the behavi x of each party are
shown in Table



TAB

Types o Examiner J3ehavioL

BEVAVIORAL CATEG

1 Asks for information
2 Asks for specific-interpreta-

tion, conclusion or recom...
mended action
.Asks :or reasons 617:1,4enc6-

or criteria
Ij Give6'seperal instruction. or

information
5 Gives..specific.data:
6 gives..ClarificationH,

pretaton --
.

7 3?revid00.-'dues.:.

BiT,PresSee

9 Asks for reassurante.:OrW,4.0.-.--
standing

r inter-

It I

Types of Candidate Ill:vier

I Reques4...s, general Inforplation
or clarification

-2 Requests .specific data
.

3 Gives inforMation,-gener-al..-
ization'(retalI)

4 Gives specific observation .

or interpretation
5- Gives interventien, inference,

aumniary conclusions
6.--GiVOS--prinCipte.or.reason-On-..

7 ',GiVes'evidenee 'onipii'ic.,111

:'..:8i.'.1).;xpresses hostility, rejection
9-- Persuades, illfluonces: manie

pulates, reassures

3!

NOTE. The meanings,,Caterzo.y I of exaMiter-behavioramd C t, gory 3
of candidate:behavior

4iffer'in-..:thes.Simulation (I) and non-
simulation .(II-an4.III)".,-oxilminatioPP:i': In the former, ...an e'caPa#1
er, playing the rele'-'0E'a patient may request information about
"his" illness (to be coded I or 9 depending on the predominant
element in the request), and the candidate may respond with
specific .information (coded 3) or with reassurance (coded 9) or
may ignore the plea for help (c.oded 8), In the non-simulation
examinations those symbols take on a conventional an1.11 ap-
plicable to,any type of, oral examination.

A 5'

r
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Unlike other forum of interaction analysis, in the variant
emp1oyed in this study the recording unit was behavior, not; time.
Observers were therefore instructed to make an entry when, and only
when, either the speaker or the nature of Ids verbal behavior changed.
Thus, a single symbol might in one case represent a piece of verbal
behavior of only a few seconds duration, and in 'another case the
same type of verbal behavior of several mnutes' duration.

ri the objectified form developed for retording.the.Observa-
tions provision was also made for the observer tdindicatatho
init:iation and terminatlen of each exchange, the point at which
the general-context' (topic,:prcblems-v'ett,) of the_:diSCUtholOn,-:,
changed, the time at Which this occurred and the nature of the-
stimulus producing it

0



Findings

Table Ii Summarizt.8 the finding egarding the aiU1flber and
naturoof examiner-eandLdate'exchanges in the three types of orals
analyzed. The data indicate that in the role-playing Simulation
of physician- patient an0 physician,eolleague encounters (Type- I)
the behavior of the examiner (Oho took the role of patient. or-col-
.eague) Was.most frequcaly 22% of all entries :-.-4476:of examiner.

JInits characterized as, on-expression of or challenge or
plea for ;....eassurauce onaunderstanding.. The ''second most common

type of wi,.aminer behavior (16%, of ell entries = J2% of examiner
units) consistedit requests for general ilifermatien, or specific

--imterpretation, which ill this type of oral vereiL51011Y Pf I:1c:form, Hpod, hOwlong. -WiLl I, -he in the hospitel"-Or-"Vii1I'be
. .-. able to--walk-without acaneI"

i'.e.,.._qUestiOns-of the type. patients
(eemtlionly-.aSkthat-Can-bo.satisfied without calling on a largo fund

-.,of:esoterie .information. In reaction to these challenges and in-
quiries,CandidateS:tended to make cognitive responses (28% of all
entries 7. 50i-of-candid:Ito units) almost twice as frequently 4.41
aggeef4WreSponses---CLT.. of all entries = 34% of candidate behav-
ior). /long the affeeftng responses persuasion and reassurance
were' Ear-meregrequeiit-,than hostility and challenge (15% and 2%
respectively) though it: is of interost that the letter occurred
at aWin:--a-n_ examinatio situation in which the candidate was
making every tci. respond in the most professionally accept
able .made

In..centra t -With
. findings for Type I orals, affective

t

behavior on the art of either the candidate or the examiner was
insignificant in both he 'interpretive (Type II) and problem
solving (Type III) orz,ls.
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In the former-, as, Might ....be expected' Vbc2 .predminant,form 'of examiner-.
behayior (511% of all examiner'.entries Characterized'as:"askingH:
for Li specific, interpretation, conclusion. or-reComMended.aotion,"
approximately 70X. of candidate behavior-was-a direct :cognitive re-:
,sponse -t0 .inguiries specific obscryation-s lindinterprotaLions'being

slightly.'"re 111"0:°11S,thAn g°110:14I,s1-1W0146'and conclusions,
teractiona-ln:the.'PrObiem-SolYing- or -(Type III) ,Were. signifiCantly.:
4ifferent.,in.that.apOroXimatcly-:-40% of the -entries rePresented :ex
ChangeS.in whIch the--candidate asked the pica-Miner- for.04d4ional* H
sPecific data-,ncioded to make a-diagnosis or to decide on the next--
stepa.. in the -Manaaemcnt-,-Off-a- standardized case presented £or solutio

1 Is of intcreStt0-nOte--tbat there were'also:signifiCant:dif-
ferencesiMOng:the.-threetYPCS:of.-eXaMinationiwith,reSPeCt'te,:the:-.
number.,bf-exchanges-.and.'the nature of the behavior initiating each
eXChange, Approximately one-third more interactions were recorded
for the problem-solving 'orals (Type III) than for the simulation
(Type T), This was in part accounted for by the fact that in the for-
mer one-third of the exchanges were of a 'rapid fire" character initi-
ated by the candidate's reqqest for specific historical, physical,
laboratory or x-ray Rincangs in the patient: presented for his analys.,
In contrast, in tbe simulation exercises (Type I) about 90% of the
exchanges were initiated 'by the examiner enploying the kinds of gam
bits patients commonly use to obtain information or reassurance.
Also in the interpretive excercises (Type II) it was the examiner
more often than not who initiated the exchange. usually with a quest-
ion demanding a sPecific interpretation,

These find are substantially different from those obtained
in a similar observational analysis made in. January, 15 of the
traditional orals which the Orthopedic Board administered at that
time, * Two members of the current study team also participated in
that survey. It was their general impression that in contrast vith
the examinations of 1905 which were conducted as oral quizzes de-
signed to Lest the candidates ability to recall a vast body of fact-
ual information rapidly and under stress, the examinations of 1968
wore conducted in a manner that gave the candidate time to think
about and opportunity to pursue an approach to a problem, The data
reported in. Table III support this impression with respect to the
n.ature, but not with respect to the numbcw of candie,ate-examiner ex-
changes tallied in the two studies,



TABLE 1.;: wPA;)-sor or 965 AND 196 OP 1 EXAMINAT:ONS-

emammewo .....'.0-2
ercea of Candidate Behavior

No of discrete Av. No. of Inv yillg.Primnrila:41.1.0.100,,,WesegrneM
topics or problem exchanges pe

situ tion 1/2 hour Simple interpretation Problem
call s f Data Solvil,

196
196

0

* Not separately t flied though in most: observa s the topic shifted
after every 2-3 exchange! and, in some instances shifted with every ex-
change; -12 15 topics per half -hour would constitute a conservative es-
timate.

** For 1968 the following categorie

Recall = Cand
of Data = Can(
ation. Problem
plus Category 5

of can te behavior are included:

to Category 3 - Gives information, etc, Interpretation
ate Category 4 - Gives specific observation or interpret
Solving = Candidata Category 2 Requests specific data
- Gives intervention, etc

*** Not applicable in the 1965.study.

Due to certain artifacts in the recording systems employed in
1965 and 1968, the data presented in Table III probably underestimate
the differences in the oral examinations at the two periods, However,
even without any allowance for this conservatism, they provide strong
$13pport for the view that the pattern of competence assessed by the
two typos of examinations is significantly different,

Two types of evidence bearing on the reliability of the observa
ti on aro also rcllevent in Interpreting the data presented above, The
first, reported in Table IV, indicates that there were significant dif-
ferences among observers in the average number of behavioral units
each identified and in the proportions of entries each recorded in the
several behavioral categories, While these dig: e ences are in large
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- 77-

"

Measure attributable to real Variation in the popnlation of-ealdida:es
and eXaminers assined t.0 enh, observer, Toh3c V indicate that they
cannot be wholly account for- by this...factor.. The5 latter. .datajug
.'at that- at least a .ptirt-of the inter-obServer'variance-is error..
variance duo to some discrcpencies-ameng pbserVers not only in their
application of the 'several categories but cilso in their interpretation
of what constituted a "unit of -behavior." These latter differences..
inflnence not only the number of'interactionS recOrdec.l.bUt also the
proportion :of entries in .each 'behavioral category, Since such:41.0.7.
crepancies-.MOst -often- occurred-eight at pciinta.:Wherethere was-a. sorbe
6.,f-ingiairies-and-reSponses of the same type.pt.the-sametopics* or
at peintS whare-one-ef:the Parties to the ..interaction engaged in a
relatively lengthy discussion that entailed Movement back and -forth
from the behavioral category.to,anOther.,,.' -

Con lusi9ng,

Given the inter-observer variation reported in Tablas IV and V
comparisons between candidates or between examiners are not warranted
in view of the extremely limited observational sample of each. How
ever, givn the general similarity in the patterns of findings on the
4uplicate observations and the fact that the method of assigning ob-

0 servers was such as to randomize observer bias, the data appear to be
sufficiently reliable to support two important conclusions:

(1) The pattern of competence sampled by the standard= d
oral examinations administered in 1968 d1ffered signifi-
antly from that sampled by the unstandardized oral

quizzes previously utilized; and

(2) In the three types of oral examinations administered in
1968 tale element of competence most heavily weighted
by each differed from the other two in the-expected
direction.

Subsequent factor analysis of the 1965 and 1968 written and oral
examinations, together with a multivariate repression analysis of the
concurrent validity of the 1968 oral examinations, has yielded ad-
ditional evidence in support of these conclusions.

* For example the inquiries: %emaglobin? Hemetocrit? C13C and
responses to these inquities were in some instances recorded as 3
exchanges (i,e.; 6 behavioral units) and in others wore recorded
a8 1 exchange (i.e,, 2 behaviora1 units).
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Appendix 29

C4ronoloa1eill List of Jolut Activities
o Affi:Qrican Board at Oriliopaedk Suilexy
and crater fortir.! Study. of Medical
Education in itnlation to ilthPrthopaodle
Trainino Study

Though ,tha. Canter for the Study of -Medical Education was the
centractorial agentfor -the Orthopaedic :Training Study,',-that Study

from its- inception, a-.joint effort of -.the Center and the-AMericen.
...Beard of Orthopaedic -Surgery:,--- Sped Li ca3 ly beth.:cooPerated fUlly in
planning :and staffing.the researeh-project,in add.!.tion to 2ull and part
tinic Staff, the Beard,'_'alaci.-recruit.vd--speciplHeonSultants, one or more
..-of whom. way Available-'for. every stage of tl,r4.5 Study; -the research staff

twl&-frequent-,-regularly_'schedUledHMeetingsWith,:boththe Cull Board,
irtd I 7xamitation-.:ComMittee'te .revieW, pregreSt-,:andi:te make joint

:..400,si0*It:..,0ivdat.:41.16-.ext.step4both:thei1loardand the Center staff
...Am-ade-retUlar--rePtirt6 to he entire Orthepaadie community at the region-
41 and national meetings of the association, as well as in their official

--. journals and by means of specially prepared communiciations to each
member a the specialty. In addition to these regular modes of cooper-
ation and communications, the following special activities iri which
both Board members and Center staff .participated should be noted

, 1962 Initial Request to the Center from the American
Board of Orthopaedic Surgery for critical revicw
of current examinations and for suggestions for
improvement .

June, 1963 l'reliminary analysis of the current certification
progressand initial proposal for an extended joint
sLudy.

Yul e 1964 After a series o meetings between representatives
Of tle.1 Center and the Board and bebween them and
the Public Health Service, the inauguration of the
4 year study with co-principal investigators, one
from the Center and one from the Board; the study
purposes and plans explained by the Board to the
or community and that: community contacted
by the Board, the Center and the American Institutes
of ReseareMto whom the Critical Incident Study had
been sub-contracted) for participation in that
portion of the stAidy.



1,1(.! ting W10) 0 `[.`ash -'. 1'i. .ocest3 Analy

Writt6n Exnmlnation.3; t k Force wcs
appointed by ,the Board'to cLissify tho.w ittcn .

examinations- by t:af :crtc,inlc levels

0 Jery 3t iol ly v. 1 of or. al min .YMLFN Pp

e 1%5 Meting' with the ,n-TraLning'ExamLn or nn

or the Amer 1 Academy of Orthopaedi.-- geons'
L o arrange: ooperation'yitithe,Center t d the
Beard _in- obtaining:biographical: information,en
resident---and:in doVeloping:and:Usipp;:new types
of evaluation techniques in the rev.:,:lar-InTrial
Examinations for residenitS.,

w.

Oct obe 1965 Special meeting h the EXam.,a t
Board to arrange for administerinl,
orals in the 1966 examinations Lw

1963

omm e' Of the

new types of
,onsorship of a

training so slon for the oral exaril !rs who =ad
administer the experimental orals; and for.adminj tra-
tion of portions of the Written examination to
examiners,

Meeting wil, a Task Force recruited by the B
to serve as criterLon group for scoring new types
of written examinations

D 1955 wo-day training session for 40
istration and scoring of the new ora,

tstablishment by the Board of an CY'ri

Services with a full-time director
technical staff in discharging Lilt,
responsibilities for certification.

Ap 49 6

e on
examinat

of Evaluation
servo as
Ardis regular

1956 Special meeting with the Examinat aon Committee of
the Board for purposes of constu g a sat of test
specifications or blueprints which would ,define iu
detail the processes and conteTit to be assessed im
eAchr rt"fication examinatim

eo 9 6 Special meeting with the Board to arrange for
appointment of 4 series ee Task Forces composod
of both Board and non-Board members to review



st, 6

November, .1966

November. 1966

December, .9 6
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and i7evl ', vci ixoF 0 -ocOmmeAd tions for modi tion
of certification procedures,. o develOp.-pans for
implemetiting thoso recommend. tionEi,- and t.to OSSiS'
in.developina.the new maLerials they required-.

Neetinvt-vith tho ln'-Training ination.CoMmil
of the Academy ofOrthopaedio Surgeons to artangc-
for modificationS,-in- their-examination:procedures.
that iqbuld_ -parallel the improVementsbeife-introduits 'the:Board examinations -and tp 'Plan:athreed6y.
workshop on the construction of both 'Oritten. siMu
latiolls.and now tyPes.of Multiple choiceqilestions.,
conducted oa. t t.y by. -staff from the ,Center'and'from'
the newly establi fished'Ofce;of EValtation Service.'
of-the-Board

Initial_MOotita with -the 1 Force ..appo:014
tho'BotIrd'to develop sy 'procedureS for.
classification and updating of materials in the,..
examination pool.

Initial mooting with the Task Force appointed by
the Doerd to devel ©p detailed plans for as smoni
of attitudes and skills

Initial meeting with the Task Force app ted by
the Board to establish a regular system for the
development and review of new types of multiple
choice questions that would insure a continual,
supply of good, new materials

Initial meeting with tbo Task Force appointed by
It;he Board to develop detailed recommondations
for modifications in oral examination procedures
such as to ensure that these examinations would
be adequate r:o assess problem solving ability,
interpretive skills, and certain professional
attitudes

w.s.v tror

CC

December 1 6-- Series of meetings with ub-groups of the Task ForceJune, 1967 on Oral Examinntions to d elvtllop standardized mater-
ials nnd directives for administering and scoring
each of the new types of oral examinations recommended
by the parent group

Ap 15/-67 Initial mooting with the Task Force appointed by
the Board to develop a system of scoring and weight



May

Octobnr, 967

Novemb ea: 961

January, 1968

tlX vLir].ott compon
examination so as
oatablishe.'d in the
of each candidate

c,f t.1ec' certification
of the specificatio

Loopy L1 and to -yield a era

perfor U4C0.that would i,ncli.
is achievement with respect to-each Critical r
lent (note. each 9xpm1nation tccha lue ).

.Meetiar
te cOlint
v.Oor .:vng,:group

-he Chairmen of
om endatious a
and to prcpcir

final, set of rac c m endaticins

of the certificat3 n system.

e several. 7orces
triaterlals-from

for Board- action
egarding modifications.

ting with the and at. which recol .ndations
the Task Force Chairmen were accepted and agrnment

.was reached to waive the time and distribution
reqUirements (for becoming Board eligible)for residents
in selected experimental programs to be subsequently
identified. (Note: This approVal cleared the way for
the extension of orthopaedic study in the new direct-
1,ons outlined in Section III, Chapter xi' of the-text

The first of a series of seven training progr
designed to orient oral examiners in the techniqu
of administering and scoring the new orals adop
for incorporation in the regular certification process
(Note: These sessions held at: various locations
throughout the country were conducted jointly by the
representatives of the Center staff and of the Board.
One or more sessions was attended by each of the
approximately 200 members of l'he cadre of oral
examiners assembled to administer the 1968 examinptions

Meeting with the Examination Com ittee of the Board
at the first one to be called in. accord with the
newly established procedures for reviewing sand
electing final review, codification, and selection

of all materials for both oral and written components
of the' 1968 certification examinations, and for final
determination of scoring procedures and minimal aceep4.
bie levels of performance on that examination.

Meeting with candidates and oral examiners foil w'
the administration of the first completely revised
certification examination, to obtain their responsem
to a standardized questionnaire dbout the new systet..

and their reactions to iti in a series of group
nterviews.



Me tin& ;1.I..h the J3o a3'd .the first on ca. c tO
eview,candiciate lerfo. ancu after, the iniLintion-.

pf the -new-vysteyi of profile scoring a d reportinai-

-Coafe e ice 4ith reOresentatives of the- Board cn
tenth ..oLts og the, first phase of the OrLboRapda
TrainIng- Study and iniLlation of a--seeond ph se
evotecito'experimntatiou. it cilTrictilmi and

ift str1.1ctiOtat methoOS.

c

7
/
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AppcIldix

A Pr opo8a1 1'0r7 a 'AID-yea' PC -up

1 YYTtl c: o g
,..

The initi 1 research design for the Oral 4edic Trainincr Stub,.
provided for a 10-year iollov-up to assess the predictive validity
of .the certification procedures of the American Board of- Orthopaedic
tirgerr, i,n order to determine the waent to which these 'i.on
Procedures,,as revised during the course of the initial 'study:, are

in differentiating Candidates Who.subsequentlybecome-
Iperior -orthopaedic surgeons from those. who do net. The

to'!. lowup study Outlined below is designed to_ investigate-the f011ow-
ing hyothesps:

I. That these -are e loam differences between -.
nix noncer ied ortlopaedic'-sUrgeons a r the quc
patient care endere .by'each;

That :.ere ire i ;a1 i. i,cariL -differc betweel o
:with.-reSOct to t e e xtent to whf,ch each participa in

of inuation education;

o That there are significant differences between the two groups
with respect to the extent to which each assumes edunational
xespon6i5ilities for medical student and residency traininw
and'

4. That .here a:e signifi cant ,cdi.fferenc-es between the two groups
th respect. to the extent to which each contributes to new
owledge in the field of orthopaedic surgery.

xHowever i. ce certain of these hypotheses are either 1f-con-
firming (boc.auae peciality board certification is a prerequisite to
pal;ticipation in cer.certain types of professional activities) or could
b confirmed simply because a general factor 1 (i.e., intelligence
and/or motivation) may explain part of the variance on any specific
performance measure, the following additional hypothesis will be
investigated in the proposed follow-up.

5. That the differences between the two groups (i.,
vs. non-certified) are relatively greater for candidates who
applied for specialty board certification after the intro
duction of the revised certification procedures than for
candidates who appli.ed prior to the initiation of the
Orthopaedic: Training Study,



mple.,,s....0.,_ (.14(0.1ec_,., -In order t inves -eo
hos lypotlaeses.it: roSed ,thot t .olowing,sam Les :be. . n
grom among the eandida of : who firSt. applied. forcertification
-January .1968, January :1 and 'January 1970.0*, .4 sample .of-100candi.4
dates -randothlyselected,-rom among -thoge who were certified in,l,he
year in whieh-theTapplieda' Sample or INicandidates.randpe.y- e
leoted.:grom those,whp- failed. at the time of Ciwjr.-girst applieaticn
gt,i3: BoardcertifiCation,but--whewere subSeiluentl-aertified;. and a
third sampl.o .of. 100 candidates. randomly:,selected from among:those:

tes-W40,by:1971-8hednot'been:-cartified0-' Analogourandom,
are--.tobe:drawn.from.amongeardidatesWho'first.-appliedHfer,"
xtification-it t17e:years' 1961 -1962 and 1963.'*2

It is prOPOSed: that it., 1978 measu s such -as the owing bp
lobtililied,eneach SUrvivin ii

:, 1m., ,er-p initia. saanpl.e .,:poOulation

of 600:'

10 is elf-report questionnaire ndicating current sub-s,
12 any eurrent practice setting, current self-oducatIonal
activities, current academic and research activities, interim
publications current professional associationsa, honors nn4
the like,

A self-report prati.ont log for a oan ?Le

patient population served and asp
soon.

to indicate th
n 02 each pat:i oxnt

(Except for chief o:> sary ,oc within the unple population)
a confidential rating . om the chief of service indicat ng
his evaluation of the unique pattern of competence of mem-
bers of tlae sample population grectly responsible to him;***

January 1968 was the tirst year in which omm d fd rev:

certifioation pr cedures were fully imp ted

** These were the years 1mm diately preceding the Initiation of the
Orthopaedic Training Study. and would therefore be suitable for
testing.bypotheses.p) on preceding page,

The rating farm woul.cl be designed to yield evid rice on the aspects
of competence derived from the Critical Inciciunt Study that has guiclaci
the development of the new certifying procedures in this specialtyi it
is anticipated that this rating form would be closely similar to the
recently developed Cand4gate Rating Po.= (see Appc:mdix ) now in use
by the Board.



£t addition, for 25% of the cases randomly selected from each
smmpic the following additional measures would-bo obtained:

1, A systematic review of hospital charts of patients
. each bad

admitted during a selected time period- (probably 2 one-week
samples) designed to obtain evidence on the quality of the
diagnostic work-up and the management decisions of each, as
revealed by the hospital records;

A half-day observation of each of .the physicians in the sub--
sample in his office contacts with patients; these thSerVa.-
tions to be_ systematically recOrded-an,objective:on a form
designed for computer analysis.

In addition to the sample population'S described above the following .

additional sample saro tO be drawn from candidates who first-app1ied for..
certification in 1961 to 1963, and in 1968 to 1971. Five geographic.
centers will be selected- inwhich there is .'a large group of practibing, -...

orthopaedic surgeons (for example., Boston., New York, Ch#ago); ,t:he.
spmplo- _population .will cOnSiSt of al.l'those CandidateseUrrentiy -,- '

practicint, in the Selected' Centers- WhO'first.appliedfor sPecialty
board 'certification: in the :This group :of-.Candi'dates

,_. ....

will be Ubdivided into the same-.sUb -samples aSdetcribed,above': .-1..':e
those who were certified at the time Of their :first apOlieatipn,, those- ..

who were notHeertifled at that:tiMe,_-but.Who.Stbsequently'aChleved
specialty board certification. prior:to-1978 and those who 1by 1978 ....i .

had not yet achieved ,specialty board certification.- Within each geo
graphic .center all ,members of the Sample, population praCti,Qinvin
that center 'Will be ,asked tO'coMplete a'specially developed aocid-...
metric qtestionrlairedebigned to yield peer -,evaluations.: I-1lb 'fluestions
will be of a type* and of...sufficient-number both to 4iogial,.$0 t40 ealua._-
tivenattl.re01- the questibthaire..and-',--ati-.the Same,time-.t0-..eld.b.r.t4ende
suital4ti for-ranitilig mpmiles-of-ek.tah sample Withresect.tb.-ma Ot' P1i7617,--'.

meters o..E 6pmpotpnae',' .-

kElYsis 1)etn

All da.ta-from qtlestllotnaitepsoll.....repores, obs'ervations peer and
supervisor .evaluations t,0111-b6 summarized in cri4arititati1,-/eform and analyzed
by anp:Iy6is:of-varI8nce-,tellTag.des:.t1;746ttmine..th-xolative niagnitdeb- of
within,:and Imetween:gtoup.'a;dn&a.: addi..MI'.dn4.:0-relational 4nd multp:.

-* 11R
whom would you send a member of your fanily who developed pecti

kinds of orthonedic pr ems?" "From whom do you normally first hear
about a new d2volopi?.s.ont lu your field?" "If you had a completely free
choice whom would yeti like to have cover roar practice if you had to be
away fol! an Pxttmde-1 period?" "If. you had a son who wished to study
orthopedic stArgery in thl.F.! citv with v:hLc could you Most like to have
him train?"



regression analysis will be used to th!termine the relation bet-wool
performance on the various compononts of the certifying procedure

.

and inaces of. subsequent performance:, These analysus, together
with anecdotal material from tho record review and observation a,
will be summarized to indicate the performance parameters, if any,
on which the various- sub-smplesdiffer significantly from each
other and to indi cn the par4;:meters, if any, on which the relative
difference between ,7,;.J)-smples drewn from the 1963-1971 candidate
peal is greater than that beLvicev sub-samples drawn frail the 1961-
1963 candidate poo,

mat. Comment

While the proposed. study outlined above i.s designed primarily
for purposes of gathering data on the predieted.validity of alter
native-Hcertification procedures', it will yield data regarding variat-
ipractiee associated with age- practice setting, patient population'

served_ and the like; further these- data can be used tO;Identify the-
and'notwe:e,'of.probtm encountered in the sevel:al types of.practlee

lsettings,l'tttether with in"ditation Of.'tbe_ extent to Wbich prior-0dt -

cation _-and 'experience haVe prepared he clinician dead. with. 'these
probler-L'!:s optiMally. -These.'4atashould be of --.generIll signifiCe in
0Ssisting,progtam platterS' to.Lmproye-profes--. ionat education both
th6 resident arc P0154;:7graduate-10V-eLs.:-


